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Art. I.— Account of the Recent Chemical Researches ofM. Ber¬ 
zelius and hie Pupils, f n A Letter to Pr Brewster from 
a Correspondent in Stockholm. Continued from Vol* IV. 
P fy) 

1. Experiments of M Berzelius upon the, Alkaline SulphuretSi 
and on the Combinations of Alkalies with Metallic Sulphurets. 


M • Berzelius has communicated to the Academy of Sci¬ 
ences of Stockholm, a Memoir on the Alkaline Sulphurets, in 
which he has endeavoured to develop© the nature of these sub¬ 
stances, of which we owe the first detailed account to the labours ‘ 
of M Berthollet. {Annates de Chimie , tom. xxv.) Having 
discovered the pres^pce of sulphuric acid in Hepar, M. Ber- 
thollet attributed its formation to the decomposition of wutef, 
Hie hydrogen of which combining with another part of the sgU* 
phur, gave nse to the sulphuretted hydrogen. M. Vauquefi*^ 
Vho has moie recently examined these combinations, concludes 
4rmn his experiments that it probable, but not proved, that' 
the sulphuric add is Already formed before the additiqp of 
water, And that tbeAepar Is a mixture of sulpha^ *of pew 
tash, and of suJphmdTof potassium. In this ASuMf the Sulphur 
acidifies itself at toe expence of |he potash. As the experiments 
of )^i^»iqu^«Jisave f this ipipstea. undecided, J& pay Lp$- * 
siiM W& $i$p& W fav^m^ dfe opinkm of that 
Bhdh^ttedv tj^ f ^hea *j^UAb afc»hol is tickled i$§kf**K 

great as re# heapt%llf$ 

’ dftflrt.* “*?**;*£>, 
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M. Berzelius upotf the Alkaline Sulphurets t and an- 

i , ' „ * , i # 

sideling the hypos ulphite as formed before the addition of water r 


the sulphate ought- to be so also. M. Berzelius observes, that 
this phenomenon does not decide the question; for at firsts 
tfte potash or alcohol is r in reality, a hydrate ofpotash; the hy¬ 
posulphite may form itself at the expence of the water, which 
ought to be replaced by the hyposuIphOrous acid \ and, be* 
sides, it appears, that at a lower temperature die alkalies ought 
Whnite to a maximum of sulphur; whence it follows, that the 
combinations which sulphur forms with oxygen as well as hy¬ 
drogen, ought to be in their maximum of sulphuratioo, M. Ber¬ 
zelius has, therefore, sought more decisive proofs. He made- 
a current of dry hydrogen gas pass over sulphite of potash red¬ 
dened in the fire, and collected tije water which is formed by 
the reduction of the sulphate. The Weight of this water indi¬ 
cates, that the potash was decomposed conjointly with the sul¬ 
phuric acid; and he obtains a sulphuret of potassium of a fine 
cinnabar red colour. By substituting sulphuretted hydrogem 
gas, or the vapours of the sulphuret of carbon in place of hydro¬ 
gen gas, the sulphate of potash is decomposed still more easily, 
and gives sulphurets more rich in sulphur. All these sulphu- 
rets dissolve in water, and their solutions .are not disturbed by 
the muriate of barytes,—a decisive proof, that the water contri¬ 
butes nothing to the formation of the sulphuric acid, and, con- 
, sequently, that M. Vauquelm’s idea, that this acid is formed by 
the reduction of a certain quantity of potash is perfectly correct. 
M. Berzelius has proved by experiment, that, on this occasion, 
three-fourths of the potash are reduced to form the sulphuric 
arid, which combines with the one-fourth which is not decom- 
posed. The Ordinary Hepar mail then be considered as a mix¬ 
ture of* one atom of sulphate-of potash, with three atoms ef 
sulphuret of potassium. * V 

M. Berzelius next examines the differ^t* proportions in which 
the sulphur 'and the potassium may unite; aqd he finds that there 
are seven different degrees.; The sulphurets of potassium are 
^ obtained in the following manner. > . 

1. The Protosulphtiret of Potassium KS®, composed of one atom 
, of potassium and two atoms of sulphur, by the reduction of sul¬ 
phate of potash by means of carbon or hydrogen. Berzelius 
shews,'that this sulphuret lias not the combustibility which hasbeen 
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the Combinations of Alkalies with Metallic Sulphurehs. 

supposed, and that it is not this sulphuret of potassium only, 
which renders the pyrophorus of Homberg so extremely com¬ 
bustible. 

8. KS 4 , (M. Berzelius found, that it would bo too much t6 
make a nomenclature for these different sulphurets,) is obtained 
when sulphur is exposed, with an excess of carbonate of potash, 
to incandescence in vessels closed against the entrance of air. 

3. KS 6 , When the mixture of sulphur with carbonate of po¬ 
tash in excess is exposed to a red cherry heat, till it disengages 
carbonic acid, or when carbonate^of potash is decomposed by 
fire, by means of a current of the vapours of sulphuret of car¬ 
bon. 

4. KS 7 . When the sulphate of potash is reduced by means of 
sulphuretted hydrogen gas, the sulphur is remarkable for its 
transparency, and by its wine-red colour, bordering a little up¬ 
on yellow. A part of the sulphur of the sulphuretted hydro¬ 
gen is set at liberty duiing the opera don, and is deposited with 
the watei in the cold part of the apparatus. 

5. KS 8 , By the reduction of the sulphate of potash by means 
of the vapours of sulphuret of carbon; or when sulphuretted 
hydrogen gas is passed over the ordinary hepar , till the sulphate 
of potash which it contains is decomposed. 

6. KS 9 , When sulphur is added in excess to the preceding, 
and the mixture is heated in a current of sulphuretted hydrogen m 
till it yields no more sulphur. 

7. KS 10 , Is the saturated combination of sulphur which con¬ 
stitutes the ordinary hepar , when it is prepared by adding to it 
sulphur in excess. 

With respect to KS 7 , KS 9 , M. Berzelius has doubts of their 
* ^sisteuce, not because tha result of the experiment which yields 
them is doubtful, but bapause these odd numbers are not«yet 
known in any other im^ganic combinations. They may, besides, 
be very likely nothing 1 more than fixed and determinate combi¬ 
nations of two other sulphurets of potassium; for this evidently 
takes place with the sulphuret of magnetic iron, whether native 
or produced artificially. In this l#st substance the iron is, ac¬ 
cording to the experiments of Stromeyer, combined with l|th, 
as much Sulphur as in the true protosulphuret of iron,’and, cow* 
sequendy, is as- 7. to 6. 

a8 
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4 iSt Berzelius upon the Alkali 


M. Berzelius thinks also, that the maximum f£ sulphuration 
of potassium is not well determined, And that KB 1 ® may,'pro¬ 
bably, be the true protosulpKuret; but the 'experiments wjmc|i 
he has yet made on this point only give vague results. He has 
often, fby example, produced a hepar 6f a more lUefy colour 
than the ordinary kind, and which dissolves in water, leaving a 
residue of sulphur in powder. But when M. Berzelius melted 
the hepar with a great excess of sulphur at a gentle heat, atid 
left it afterwards to cool so slowly, that the sulphur could sepa¬ 
rate from the hepar by means of its inferior specific gravity, the 
superior stratum was only pure sulphur, and the inferior one 
dissolved in water without a residue. A solution of KB 10 in 
water, which was made to boil wiCh sulphur, dissolved a little v of 
it; but the sulphur precipitates itself by cooling. A solution 
of KS 1 0 in alcohol, dissolves by digestion much of the sulphur, 
a part of which separates in cooling; but it is difficult from 
this, to distinguish between a solution of sulphur in alcohol, and 


an affinity of potassium for a new dose of sulphur, aided by 
the presence of alcohol. 

M. Berzelius is of opinion, that in every case we may consi¬ 
der the sulphurets of potassium which contain 2, 4, 6, 8 And 10 
atoms of sulphur, as well established. It is evident, that the 
sulphur is found in the very simple ratio of 1, 2, 8, 4 and 8. 

M. Berzelius next examines the preparation of hepar in the 
humid way. Having melted the hydrate of potash with a 
gentle heat, he added to it small portions of sdlphur, which dis¬ 
solved with strong effervescence, and produced a flocculent mat¬ 
ter which swam upon the melted sulphur. The effervescence 
arose from the disengagement of the vapours of water. The 
flocculent matter separated from' the ^ulphurei, was the hyp*r< 
sulphite of potash. When the potash Wployed was in excess, 
the sulphuret assumed in cooling, the ro&djsh pale colour of cin¬ 
nabar. This I* the colour of the protosufphuret of potassium; 
and this experiment proves, that it is tile potash, and not the 
water, which was decomposed by the sulphur; for Mad it been 
otherwise, it would haVe forced a colourless hydro^sUlpbate of 
potash. W batever excess w £ late of potash, it' does dot f&ri$ at 
this temperature either the sulphurous or the sulphprie acid. 
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? When %e lepers preyed in a solution, there is only & 
j^^ed^ree Which can be observed between the maximum ami 
minimum; and it is this winch forms, when a hydro-sulphate of 
potash is exposed for £ Jufficiently long time, till its hydrogen is 
oxidated. It is, therefore, KS 4 . The nepar, which is formed 
by a complete saturation of a lixivium of Caustic potash, which 
is boiled with sulphur, contains three-fourths of potash, convert¬ 
ed into KS 1 °, or into a sulphuretted hydro-sulphuret of potash 
corresponding to it, and one-fourth of potash combined with a 
quantity of hypo^sulphurous acid? which contains three times as 
much oXygen as itself*. When potash is added to it, the state 
of neutrality of the hypo-sulphite changes first, and afterwards, 
by new additions, that of the sulphuretted hydro-sulphuret. 

Among the sulphurets of other alkaline bases, M. Berzelius 
has examined only those of Calcium. The protosulphurct of 
this metal is formed, by passing a current of sulphmetted hy¬ 
drogen gas over pure lime in a porcelain tube, in a state of in¬ 
candescence. It forms water and sulphuret of calcium, of a 
light rose colour. It contains no trace of sulphuric acid. The 
sulphuret is not altered by pure water even when boiling. M. 
Berzelius has preserved it under water in flasks, full and well 
corked, during whole months without suffering any alteration. 
A small portion of this sulphuret is soluble in water. This so¬ 
lution, when evaporated in vacuo , yields a white crystalline mass; 
which, when heated* with the exclusion of air, yields its water 

• of crystallization, and becomes sulphuret of calcium. This sul¬ 
phuret has then a great analogy with the cyanurets, and the sul- 

* pho-cyanurets of alkaline radicals which appear soluble in water; 
^whence M. Berzelius concludes, that this may probably be the 

case with the sulphurets If the same radicals. The protosulphuret 
is the only sulphuret o/caleium which can be obtained in thedry 
way. In the humid*Wfy wc can obtain two others ojjrtlfcru, one of 
which is CoS 4 , e^mined a long time ago by Bucholz and Bern- 
hard!) qpd more recently by Mr Hcrsehel; and the other, the 
jpersuiphuret CoS 1 °, which Is obtained pure by digesting the 
protosulphuret with water and sulphur in excess. 
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6 M. Berzelius upon the Alkaline Sulphured, and on 

The nature of the solutions of the sulphurets may be explain¬ 
ed in two ways. They either form hydro-sulphurets of oxidat¬ 
ed bases, or, as has already been said, the sulphurets may dis¬ 
solve without alteration. This question cannot yet be resolved; 
and the phenomena are equally explicable upon both hypotheses. 
But in the case of the sulphurets oxidating when they dissolve, 
it follows, that hydrogen ought to form with sulphur as many 
acid combinations as there are degrees of sulphuration of potas¬ 
sium soluble in water; that is, we ought to have at least five 
hydro-sulphuric acids, whose combinations with salifiable bases it 
would be difficult to distinguish by any nomenclature at once scien¬ 
tific and harmonious. It is true, that these sulphurets of hydro¬ 
gen cannot be all obtained in an insulated state ; but this proves 
nothing either one way or another. For M. Berzelius observes, 
that the hypo-sulphurous acid cannot be obtained in an insulat¬ 
ed state; and yet the hypo-sulphites are not less real; on the 
other hand, sulphuretted hydrocyanic acid exists in an insulated 
state, though it decomposes in contact with potash. 

The sulphuret of potassium has a very great tendency to form 
double sulphurets with a number of substances, particularly 
electro-negative ones. It is owing to this tendency that the 
alkaline sulphurets exercise such a dissolving power over a great 
number of metallic substances; for from KS 4 to KS 10 the 
'metals appropriate at a high temperature the excess of sulphur, 
and reduce the different sulphurets of potassium to the state of 
proto-sulphuret. 

\ The proto-sulphuret of potassium combines with the sulphu¬ 
ret of hydrogen in the proportion of one atom of the former to. 
two of the latter — KS 2 -f 2 H 2 Sr This double sulphuret is^ 
obtained by passing a current of sulphuretted hydrogen gas 
over*the carbonate of potash, at a chewy-red heat, till the gas 
which issueij, from the apparatus eoutaim^Vater and carbonic 
acid gas. It is slightly yellow, and very crystalline, having the 
appearance of a melted salt. Dissolved in water, it forms what 
- is called the neutral hydrosulphate of potash, (considering the 
solution of the protosulphuret of potassium as a sub-hydro- 
1 ‘sulphate). . Sulphur, as well as all the metallic sulphurets, solu¬ 
ble in caustic potash, drive away from it the sulphuretted hy- 
idrogeiij and combine with the sulphuret of potassium. Three 
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atoms of sulphur and three atoms of the metallic sulphurets in 
general are required to separate entirely the two atoms of sul¬ 
phuretted hydrogen, together with one atom of proto-sulphuret 
qf potassium. These decompositions are made even in the 
humid way. The sulphuret of arsenic (Qrpimcnt) pulverised, 
drives off* at an ordinary temperature the sulphuretted hydro¬ 
gen gas from a solution of neutral and slightly concentrated 
hydrosulphate of jxrtash, with the same force as if a liquid "acid 
had been added to it. 

The proto-sulphuret of potassium combines equally with two 
atoms of the sulphuret of carbon = KS* + 2 CS 2 ; but when 
this combination is prepared in the dry way, it decomposes 
when dissolved in water; the carbon separates from it entirely, 
and the solution contains only KS <; . The proto-sulphuret of 
potassiutn dissolves the sulphuret of carbon in the humid way 
without separating from it the carbon. 

Besides these two double sulphurets, M. Berzelius has exa¬ 
mined the action of the alkalis and tlveir sulphurets on the sul- 
pburets of Arsenic, Molybdena, Chrome, Tungsten, Titanium, 
Tantalium, Antimony, Gold, Platina and Rhodium. There arc 
four methods of dissolving the metallic sulphurets in an alka¬ 
line menstruum. 1. To dissolve the metallic sulphuret in a 
solution of the protosulphuret of potassium, or of the double 
sulphuret of potassium and hydrogen, (hydrosulphate of pot¬ 
ash). 2. To dissolve the oxide of the metal by the double sul- 
^ pburet of hydrogen and potassium. 3. To dissolve the metal¬ 
lic sulphuret by caustic potash ; and, 4. To melt together the 

* metallic sulphuret and the carbonate of potash, and afterwards 
to dissolve the melted mass in water. The general result .of all 

* these ways of dissolution is, that it forms a combination of sul¬ 
phuret of potassium vtftii the other metallic sulphuret, whaeh is 
added. In the ffrsi^,Method, this combination is made directly, 
or when we employ the hydrosulphate, the sulphuretted hydro¬ 
gen is disengagea by the other sulphuret, which replaces it, in 
the sulphuret of potassium. In the second, the sulphuretted 
hydrogen reduces the metallic -oxide to the stale of sulphuret, 
and the sulphuret thus produced combines with the sulphuret/ 
of potassium. In the third, a part of the metal is oxidated at 
the expcnce of the potash, (or the water,) and the melaftjg oxide 
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combines with a portion of the potash. The potassium (or the 
hydrogen) reduced unites with the sulphur, abandoned by the 
oxidated part of the metal, and the sulphuret of potassium thus 
pfoduced, combines with the undecomposed metallic sulphuret. 
When an acid is poured into it, the potassium is reoxidated at 
the expence of the metallic oxide, to which it restores the sul¬ 
phur, and the metallic sulphuret is wholly precipitated as if it 
had been dissolved without decomposition. The fourth method 
gives the aatne result as the third, with this difference only, that 
the metal is commonly brought to a higher degree of oxidation, 
from which there arise some slight modifications of the pheno¬ 
mena We may also add to these a fifth method, that is, when 
a metallic sulphuret is dissolved in a solution of earbouate of 
potash, or of soda. The carbonates, however, dissolve only a 
little of the metallic sulphurets, they are not decompo&cd, and 
the solution appears to be made like that of a salt in water. Of 
all these metallic' sulphurets, that of antimony presents the most 
important results, both from the apparent exception which they 
make to rules, and from the use which has so long heen made 
of the preparations of this sulphuret. Water separates the 
greatest part of the sulphuret of antimony from its combination 
with the sulphuret of potassium, exactly as it does the same 
from combinations of the oxule of antimony with adds. Warm 
Water, however, separates less of it than cold water. The Ker- 
mes mineral is nothing else than sulphured of antimony sepa¬ 
rated in the humid way from the sulphuiet of potassium, either 
by the cooling of the liquid, or by the addition of water to a 
concentrated solution. The sulphur aura turn of* druggists is a ^ 
sulphuret of antimony proportional to the antimonious acid. 
The production of this sulphuret, as wety as of the sulphuretted 
hydrogen gas, when we pour an acid intty the liquid from which 
the Kermes has been precipitated, arises itpm a great complica¬ 
tion in the action of the potash upon the sulphuret of antimony 
It form® two combinations, one of oxide of antimony and pot 
ash, and the other of oxide of antimony and sulphuret of anti¬ 
mony, (Crocus antimonii,) v. hich remain undissolved when 
prater is added. The warm liquid oxidates quickly at the ex¬ 
pence of the air, and the sulphuret of potassium, deprived al- 
- ready J»y the water of a pgrt of its sulphuret of antimony, is do- 
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composed, $) that it forms potash and a sulphuret.df potassium 
with more sulphur. When an acid is poured into it, this last 
converts the potassium into potash* The excess of sulphur in 
this last substance combines with the antimony, and the potalfc- 
sium, which can no longer oxidate itself at the expence of the 
oxide of antimony which remains undissolved, decomposes the 
water, and gives birth to the sulphuretted hydrogen. The 
quantity of sulphur auratum is greater, when the Kennes is pre¬ 
pared by die fusion of sulphuret of antimony with carbonate of 
potash ; for, on this occasion, it is formed of the antimonite of 
potash, and a part of the antimony is reduced to the metallic 
state. 

8. Account of M. Berzelius's recent Experiment# on the Com¬ 
position of the Oxides (if Platinum and Gold. 

a. Oxides of Platinum . 

Dr Thomson, who has undertaken to correct analyses which 
have been made with the utmost care by other chemists, and 
who assures us, not without ostentation, that he has found the 
true resists, at the same time that tie commits serious mistakes 
whenever he does not follow in the track of a skilful predecessor, 
has, in the fifth edition of his System of Chemistry, (vol. i. p.&Ol.) 
rejected die analyses of the oxides pf platinum made by M. Ber¬ 
zelius, and substituted in place of them the analyses of a 
pretended prot-oxide by Mr Cooper. M. Berzelius having dis¬ 
covered the proto-muriate or proto-chloride of platinum, he de¬ 
composed it by heat, and determined the quantity of metallic 
platinum which remained, The proto-muriate is decomposed 
* by the caustic alkalis,} whidh take up the muriatic acid, and 
leave a black oxide, soluble in alkalis and acids, with a green¬ 
ish or rather blacky coiour. M. Berzelius deduces in an incon¬ 
trovertible manneij^fhe composition of this oxide# from that of 
the proto-muriatO, He afterwards decomposed the ordinary 
muriate pf piatinum with metallic mercury, and found that the 
combined in it with t*wo times as much oxygen as in 
the prot-oxide. Mr Cooper, who found these methods “ cifgec- 
tionahh)' .precipitates a solution of muriate of platinum witfi 
nitrate of mereury, and heats the precipitate thus obtained at 
am temperature necessary to sublime the calomel, whic$ forms 
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nearly four-fifths of it, The black powder which remains, Mr 
Cooper declares to be the true prot-oxkle, which contains 4 fib 
hundreds of its weight of oxigen; and what is very re- 
markable, which dissolves in the muriatic acid, and -gives the 
same muriate as is found in the nitro-muriatic solution of pla¬ 
tinum*. Dr Thomson adopts the accuracy of the results 
of Me Cooper, and with regard to the per-oxide, he reasons in 
the following manner: “ Mr E. Davy, says he, has found, that 
100 parts of potassium combine with 11.86 of oxygen; and M. 
Berzelius has found that 16.4$4 parts of oxigen combine with 
this same quantity of the metal. The mean of these two ana¬ 
lyses is 14.177, which is not ver^ remote from 18.269, which 
would be the quantity of oxigen necessary, in order that the 
oxygen of the per-oxide should be three times that of the prot- 
oxide. ri From this Dr Thomson sagaciously concludes, that 
the per-oxide of platinum is a trit-oxide. 

M. Berzelius has shewn, that the precipitate obtained by Mr 
Cooper is a mixture, or perhaps also a combination of per-oxide 
of platinum with the proto-muriate of mercury, from which the 
muriatic acid may extract the per-oxide. By the heat necessary 
for the sublimation of the proto-muriate of mercury, the oxide 
of platinum is decomposed, and the progress of this decom¬ 
position ought to vary both with the temperature employed for 
the sublimation of the calomel, and with the time during which 
the oxide is exposed to this high temperature. M. Berzelius 
has made a new analysis of the per-oxide of platinum, which 
coincides perfectly with the numbers which he has given in his 
Chemical Tables. He placed the double muriate of platinum 
and potash in a small ball, blown in the middle of a piece of 
barometer tube, and he afterwards passkl a current of dry hy- 
drogfcn gas along the tube, heating the ball slightly with a 
lamp. The ^alt, which does not contain v^Lfeer, was decompos¬ 
ed ; the hydrogen gas was converted into 'ymriatie acid gas, 
and when the muriatic acid was driven oft in this way, he weigh¬ 
ed the residue, which contained muriate of potasftMjivi^nietallic 
platinum. The loss was due ' to the oxy-muriatic gas or*tt>c 
chlorine of modern chemists. The muriate of potash was sepa- 

* jfourhal of the Royal Institution, Vol. iii. No. y. p. 12 ?. 
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rated from the metal by water, and the platinum 

'weighed. A 

hundred parts of this double salt gave 


Oxyinuriatic gas, or chlorine. 

29.2 

Platinum, 

40.0 

Muriate of potash, 

30.8 


100.0 


The muriatic acid, abandoned by the oxide of platinum, 
makes twice the quantity of the same acid in the muriate of po¬ 
tash remaining; consequently the double salt is composed of 
one atom of muriate of potash, and two atoms of the permuriate 
of platinum, or, if we prefer it, of one atom of the chloride of 
potassium, and two atoms o£ the perchlorure of platinum. In 
calculating from the Tables of M. Berzelius, the quantity of 
platinum in this salt, we shall find it to be 40.066. 

M. Berzelius has also analysed the double miniate of pla¬ 
tinum and soda, and has found it to be composed of one atom 
of muriate of soda, two atoms of the permuriate of platinum, 
and twelve atoms of water, that is to say, it contains of pla¬ 
tinum 19-25 hundredths of its weight. 


b. Oxide of Gold . 

M. Pelletier, in his interesting memoir on the chemical na¬ 
ture of the oxide of gold, has examined the properties and tlu* 
composition of the joduret of gold, and concludes from this last, 
that the atom of gold should weigh 29.93, instead of 24.86, as 
’ follows from the experiments of M. Berzelius. In a new in¬ 
vestigation, for the purpose of examining the assertion of M. 
Pelletier, M. Berzelius decomposed the neutral muriate of gold, 
by carbonate of soda \\ excess. Having evaporated the mass to 
dryness, it was brought to a red heat, and being rc-dissoh.«$d by 
water left metallic^goid. The solution was neutralised by the ni¬ 
tric acid, and precipitated by the nitrate of silver. An this manner 
M. Berzelius found the weight of gold to be a little lighter than 
formerly/ but he attributed this to the great tendency of the 
w fMriatc of gold to form a supemmriate, by the successive re¬ 
duction of the oxide of gold dissolved. On this occasion l^o 
shews, that the-oxide of gold forms with the muriatic acid'two 
combinations, one of which is a deep red, even wbci> ^issolvcd 
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in water, and is the neutral muriate; the other, which is yel¬ 
low, and easily crystallised, is the supermuriate. The observa¬ 
tion of M> Pelletier, that the muriate of gold is reduced by the 
oxalates, induced M. Berzelius to examine, if, on this occasion, 
the quantity of gold reduced corresponded to the composition of 
the oxalic acid, which he had deduced from his analyses, that 
is, if this acid contains the small quantity of 0.0025 of hydro¬ 
gen, which he believed he had found in it. A hundred parts 
of anhydrous oxalate of lime reduced 103.13 of gold to the 
metallic state, and 100 parts of the quadroxalate of potash, 
(which contains 24.8 percent ., or 14 atoms of water) reduced 
102.5 parts of gold. If the acid t does not contain hydrogen, 
the calculation gives, in the first of these experiments, 103.58, 
and in the hist 104. The experiments then prove, l.vtf. That 
the oxalic acid is composed of one atom of carbon, and three 
atoms of oxygen, without hydrogen; for, on the supposition 
that it contained 0.0025 of hydrogen, it would have reduced 
no less than ^th more of the gold; and, 2d/«/, That the 
weight of the atom of gold, determined by the former analysis 
of M. Berzelius, approaches as near the truth, as can be done 
by our present analytical means. 

3. Researches on the Composition of some Mineral Substances , 

.. bp M. A. Arfwedson. 

M. Arfwedson has recently discovered a new method of pre¬ 
paring liithion. It consists in exposing an intimate mixture of 
Triphane, or Spodumene, in a fine powder, with quick lime, i u 
a Hessian crucible, to a very strong heat. The burnt mass is 
dissolved by the muriatic acid, and the solution evaporated to 
dryness, in order to separate the silica. Sulphuric acid is after¬ 
wards added, and the mass is heated till the greater part of the 
muriatic acid Os driven off'. The residue k v *next diluted with 
water, and the liquid is separated from the gypsum by strong ex¬ 
pression. The acid liquid then obtained is digged with the 
carbonate of lime in water, in order to precipitate the^akimjne. 
It is then filtered and evaporated. The crystals of the sulphate 
lithion are,, then easily separated from those of the sulphate 
of lime, it we wish to prepare the carbonate of litluon, wc 
must decompose the sulphate by means of the acetate of barytes, 
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or of lead, and afterwards decompose the acetate of lithion by 
heat. 

, M. A rfwed son has also verified the assertion of M. Gmelin, 
of Tubingen, that there does not exist an Alum with a ha§e 
of lithion and alumine, as he had at first believed. He finds 
that the error was owing to the presence of potash in tlie alu- 
mine, even in that which he had completely edulcorated. The 
sulphate of\ lithion contains two atoms of water, that is 1427 
hundredths. 

M. Arfwedson has analysed the following minerals : 

♦ > 

a . The Disthene , or Cyanitc of St Gothard and of Norway. 


Disthene of St Gothard. 

of Norway. 

Theory. 

Silex, 

34.33 

36.4 

32.00 

Alumine, - 

64.89 

63.8 

68.00 

« 

99.22 

100.2 

100.0 


lienee he concludes that the disthene is a subsilicate of alu- 
mine, in which the last contains twice as much oxygen as si- 
lex A 2 S. The difference between the theory and the experi¬ 
ment maybe owing to a variable mixture of a silicate of alumine 
with the subsilicate. 

bn The Nepheline of Somma, M. Vauquelin found in this 
mineral only silex and alumine. The following is M. Arfwed- 
son’s analysis: 


Silex, 


44.11 

• 

Alumine, 


33.73 

Soda, 

- 

20.46 

Loss in the Fire, 


0.62 


96.02 

This composition gyes the formula NS-f-SAS. 
c. The Socialite of Vesuvius, which is known from th<* ana¬ 
lysis of M. Dunin Borkows'ky. M. Arfwedson found that this 
stone contains mi;'fade acid like that of Greenland, in which it 
was discovered <&y M. Ekeberg. M, Arfwedson's analysis is as 
follow S ' 

- Silex, - 35*99 

Alumine, 32.59 

Soda, - - 26.55 

, ,. * Muriatic Acid, 


5.30 

;. ii • 

r^'^l 


10C ,43 
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• M. ArfVedson considers the muriatic acid as essential to the 
composition of this stone. He thinks it probable that it may con¬ 
tain one atom of a double subsilicate of soda and alumine, com¬ 
bined with four atoms of the combination which constitutes 
Nepheline, that is (N 2 M-f2A 9 M) + 4 (NS-f^AS) 

4. Researches residing the Pyroxenes, &c, by M. Henry Rose. 

We have already communicated to you (See this Journal, 
vol. iv. p. 21.) the general result of the great work of M. Hose 
on the pyroxenes, viz. that these stones are bi-silicates, some¬ 
times double, and sometimes only mixed with four bases, viz. 
lime, magnesia, the protoxide of iron, and the protoxide of 
manganese. We shall now give you the numerical results of 
all M. Hose’s analyses, from which you will see that in every 
case the silex contains twice as much oxygen as the bases to- 
gether. 


Analyses of the Pyroxenes or Malacolltes. 


Localities of 
the Minerals. 

i 

Orrjasri, in Fin¬ 
land. 

Sala, in Swe¬ 
den. 

_i 

1 

V 

a 

i 

S a 

<D 

O -O 

CS3 ;> 

Ditto, another 
Variety. 

t 

U 

V 

£ 

c 

• pM 

r * 

ii 

b> £ 

■5 

'-■3 

^ hb 
to 

n 

cS 

jg 

• 

i* 

3 
■g 

a 

4 

C 

>-) 

Do, do. Oxydc 
de Manganese 
Silicifere, H. 

Degercr, in Fin- j 
land. | 

i 

s 

A 

.5 

8 

* 

o j* 

& * 

r 

Authors of 
the Analyses. 

Rose, 

Rose. 

Rose. 

Rose. 

Rose. 

Rose. 

Aose. 

Berze 

liu» 

Berze¬ 

lius. 

Count 

Wacht- 

meister. 

Silex, 

Lime, 

Magnesia, - 
Protoxide of) 
Iron, 

Protoxide of' 
Manganese ,*5 
Alumine, • 

FTV(T 1 

fy# w "i* m 

54.66 

23.57 

16.49 

4.44 

0.42 

0.21 

V 

54,55 

20.21 

15.25 

8.14 

0.73 

0.14 

1 

53.36 

22.19 

4.99 

17.38. 

0.09 

49.01 

20.87 

2.98 

26.08 

1 

Traces. 

55.32 

23.01 

16.99 

2.16 

1.59 

V 

JLSSt r 


1 

57.11 

24.94 

16.W* 

0 .| 0 ,; 

$£#.436 

. j -, 

Total, - 

|l 00.66 

99.99 

99.02 

99.67 

98.01 

98.94 

99.07 


mi 

’ 

99.45 




M. Hose has also analysed the Anakime. He finds that it 
: contains the same combination as the Amphigene , or Leucite, 
with thi£ difference only that it contains soda, whereas the amphi- 
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gene contains potash; and that the analeime contains - two pro-' 
portions of water, whilst the amphigene is anhydrous. The 
chemical composition of analeime will then be NS 2 -f AS 8 +&Agr. 
The two minerals affect the same form. M. Bose asks, if the 
soda, combined with these two proportions of water, may not 
be isomorphous with the anhydrous potash ? 

This skilful young chemist has also studied the nature and 
composition of the Oxide of Titanium , which has so long been 
little known. M. Rose entertained the happy thought of re¬ 
ducing the oxide of titanium to the state of sulphuret, by means 
of the vapours of the sulphuret of carbon, which he made to 
pass through an incandescent porcelain tube, containing the oxide 
of titanium. The sulphuret of titanium thus obtained, is a 
greyish-yellow mass bordering on green, which, by the slightest 
..touch, takes a metallic lustre resembling the rnagnetic sulphu¬ 
retted iron. When this sulphuret is heated with caustic potash, 
it oxidates, and there results from it a hydrosulphate and a 
titanate of potash, without excess of sulphur, and, consequent¬ 
ly, the sulphuret of this metal contains the same number of 
atoms of sulphur as there are atoms of oxigen in the oxide. By 
exposing it to the fire, it burns with a blue flame, and is con¬ 
verted by degrees into an oxide of titanium. The difference 
between the weight of the sulphuret and that of the oxide, in¬ 
dicates the quantity of oxigen which it contains. The oxide of 
titanium contains 3$.93 hundredths of its weight of oxigen. It 
does not possess any of the characters of a salifiable base. The ni- 
• trate and the muriate of titanium, which chemists have described, 
are merely salts with a base of potash and soda. The oxide of 
titanium is precipitated from its solutions in a great part by 
ebullition. The insoluble combinations which it appears to form 
with the Sulphuric, Arsenic, Phosphoric, and Oxalic Acids, are 
not salts. The oxjde in them contains at least four times as 
much oxigen as if J acid, and sometimes even mofe. The oxide 
of titanium or 4 bines with water, and reddens vegetable blues. 
At a biffkf^mperature it drives off the carbonic acid, and com- 
the bases. We ought, therefore, ta change its name 
into Titanic Jcid. Tiie trtanates of potash and soda may be 
obtained Jby melting the titanic acid with the carbonates of pot- 
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ash, or soda in excess. The titanate is separated from the car¬ 
bonate by cooling, and forms a crystallised stratum, partly be¬ 
low the melted carbonate. The capacity of saturation of the 
titanic acid is 16.97; that is, the base contains half as much 
oxigen as the acid. The neutral titanates are in a great degree 
decomposed by water, which produces super-titanates, but 
which M. Rose has never been able to obtain at a fixed degree 
of combination, probably because the water decomposes them 
successively. M. Rose has also examined the blue oxide of tita¬ 
nium, but he has not been able to determine its composition. 

This chemist has also employed the sulphuret of carbon to 
obtain several other metals in the state of sulphurets, which have 
not been known under that form.* M. Berzelius suggested to 
him to examine in that way the Tantalum , the composition of 
which had been determined by M. Berzelius, conjointly with Messrs 
Gabn and Eggcrtz, by the reduction of the oxide in a crucible 
of charcoal. If the metal combines with the charcoal, the result 
cannot be exact. M. Rose has undertaken this inquiry. The 
oxide of tantalum gives a greyish sulphuret of tantalum, the 
combustion of which appeared to indicate that the oxide of tan¬ 
talum contains a little more oxigen than the reduction with the 
charcoal had indicated. M. Rose is at this moment occupied in 
the inquiry. 

*6. Researches respecting the Amph tholes , by M. de Ronsdorff. 

t 

M. Bonsdorff has particularly studied those minerals which 
crystallise in the form of the Amphibole. He found that the * 
pure amphiboles are composed of 1 atom of trisilicate of lime, 
combined witli 6 atoms of bisilicate of magnesia, ~CS 3 -f3MS 9 ; 
and also, that these two bases, theMnie (md the magnesia, may 
be njptually replaced, and may also be replaced by other - 
morphous bases, particularly the protoxides of iron and m^jpl|| 
nese. The akiphiboles often contain otherV^preign substahcJIP; 
The fluoric acid is rarely wanting in then., ahr^ appears to be 
combined with lime,, of which wc then find an*fo*^gspropor- 
tional to the quantity of fluoric,acid. A great mimbermSN^ 
^hiboies contain also alumiue, and as the quantity of that earth 
increases, that of the silex diminishes; whence M.JBousdoriF 
conclude*?, that the first may, in the quality of an elect ro-nega- 
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tive, or acid body, replace the last. It appears, from the experi¬ 
ments of M. Bonsdorff, that a hi silicate may be replaced, with¬ 
out. change of form, by a trialuminatc , either of the same, or of 
an isomorphous base. The memoir ofM. Bonsdorff', which will 
be found in those of the Academy of Sciences of Stockholm, con¬ 
tains a number of results of great value in chemical mineralogy, 
but which cannot be communicated in an extract. The follow¬ 
ing table contains the numerical results of the analyses: 
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0,14 
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99,65 

100.01 

100,12 

_ 

100.OH 

100,18 

99,93 

100,89 

98,77 

97,21 

99,53 


Analysis of Red Silver Ore. —M. Bonsdorff has analysed 
the red silver ore, which, from the experiments of Vauquelm 
and Klaproth, was believed to be a combination of sulplmret of 
silver, sulplmret of antimony, and oxide of antimony. He has 
proved that this mineral does*not contain a trace of oxigen. Ill 
order to analyse it, he employed the method quoted above, 
which M. Berzelius made use of to reduce the muriate of plati- 
mini; that is, to pa s a current of drv hydrogen £ns over the 
ore heated in a pnuil glass globe. From this is obtained sul¬ 
phuretted hv'hogcn gas, without a trace of humidity, and there 
<etvisj,;t last a metallic button <)( silver and antimony deprived 
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of their sulphur. The metals were then separated by eupella- 
tion. The mineral contained 

Silver, • 58,949 

Antimony, « . 82,846 

Sulphur, - - * „ * 16,609 

Gangue, - 0,299 

98,703 

The two metals exist in such proportions that they occupy equal 
quantities of sulphur, that is, 3AqS 8 -f*2SbS 3 . 


P. S. M. P. Strom, a Norwegian mineralogist, has analysed 
and described a new mineral sjX'des, from Eger, in Norway It 
consists of 

Silex, .... 54,27 

Oxide of Iron, - . . 34,44 

Soda, - 9,74 


98,45 

He proposes to call it Wernermt^ after the celebrated Werner, 
since what has been called Werneritc , is nothing more than 
Amorphous l’aranthhie. 

M. Mitscherlich has communicated to Academy of 
Sciences of Stockholm his important dissertation on the Identity 
of Form of the Phosphates and Arseniates. This memoir con- 
tains, first, a crystallographic oxpjsition, and afterwards a series 
"of experiments, which prove, that the arsenic and phosphoric 
acids give, with the same bast's, analogous combinations, winch 
contain at the same time an equal number of atoms of water. 


The analogous combinations affect also entirely the same crys¬ 
talline form. This important fact is an incontrovertible argu-. 
ment against the idea of M. Hauy, that the geometrical form 
of a combination is the most essential character for determining 1 

, 4 . # <"> 

mineral species; for we cannot consider, for example, the neu¬ 


tral phosphate of any base as the same ^mineral species with 
the neutral arseniatc of tin* same base. 


Stockholm, ) 
Aug. 2. 1821. i 
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Art. 11, —Account of the Earthquake ;which desolated the Island 
vfZante , on the SQth December 1820. In a, Letter to M. IV 
Fekussac from Count Mercati *. 


uOME days before this frightful event, the atmosphere ap- 
peared dreadfully disturbed on every side, and created the most 
serious alarm. Clouds of the blackest hue, and colours either of 
the deepest red, or that of burning sulphur, occupied the horizon, 
and appeared to be in a state of eXictrieal activity. On the 29th 
of December last, the day of the earthquake, the atmosphere be¬ 
came still more frightful. •The wind blew from the SS’E. 
Fahrenheit’s thermometer stood at 65°, or the same temperature 
that we feel in advanced spring weather, and the barometer 
.it 27.47"* The clouds appeared to be in groups, and in a per¬ 
petual state of agitation. The lightning played without ceasing. 
The wind began to blow more violently, and, from two o’clock in 
the morning, it was so strong as to remind us of an American hur¬ 
ricane. Having resolved not to go to bed, I proceeded to exa¬ 
mine the atmosphere, and the convulsive motions with which it was 
agitated. Towards midnight, I heard a dull and broken sound, 
which seemed to issue from the bosom of the earth. It resem¬ 


bled the noise of a distant drum, beat from time to time in a 
vault. It was heard by almost every body who was awake at* 
the time. We passed the night in this horrible stale; and, at 
ten minutes before four in the morning, a sudden gust of wind, 
of most extraordinary violence, made us believe that the end of 
the world bad arrived : and, what completed our surprise, it 
grew calm in ft moment | A;* if I foresaw the misfortune that 
threatened us, I felt within me the most melancholy presentiments. 
M y soul was agitated with feelings that 1 cannot express. 1 threw 
myself on my bed, aTul was absorbed in the stiller# and gloomy 
silence of nature, ” ken all at once I was confounded witli the 


most dreadful subterraneous roaring, which formed the commence¬ 


ment of our terrible catastrophe. The motion of the earth was 
felt at that, instant. I rose immediately; but the violence of the 


"hocks threw me back again on my bed. There were three shocks. 


* Ti mslutvd from the .f.mrpat *lv 

» 


9 
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The first was very strong and vertical; the second produced an 
’ undulating movement; and the third, which was the most violent, 
created a rotatory motion. A sudden and confused noise of 
clamours and cries arose, and announced the general distress of v 
the people, who thought that the last day was come. 

The violence of the shocks threw down the strongest built 
houses: eighty were overturned from the foundation; nearly 800 
Were dreadfully shattered; and others so much injured as to be 
uninhabitable till they were repaired *. 

In the midst of so many disasters, it iswery astonishing that 
only foiir persons perished among the ruins, and a few were 
wounded. The earthquake lasted about thirty seconds, though 
some people say only fifteen. But the oscillation continued af¬ 
ter the shocks; so that, from the beginning to the end, one could 
count a minute. I he people and the English garrison, fright¬ 
ened at this horrible disaster, implored the Divine clemency in 
the streets. 

While the Government and the people followed the proces¬ 
sion, called forth by piety and the general terror, another mis¬ 
fortune befel us. All at once, the clouds, which were grouped 
in whirls, discharged themselves in rain, accompanied with a 
small kind of hail; then the storm redoubled, and discharged a 
quantity of hail, of a size so extraordinary, that some of the 
*. crystals weighed six ounces, and,/as some say, even two pounds. 
These crystals were irregular polygons, ‘with their angles ex¬ 
tremely acute. After the first commotion, we found the other 
shocks less considerable. The horizon and the wind had not 
changed during twenty-five successive days. In the night o£ 
the 30th, a new hurricane, suCh,gs I believe no one ever before^ 
experienced, was sent to assail us. Before midnight, the wind 
rd&e in the south-east with an incredible vviolence, and at the 
same time^ a deluge of rain and of hail descended. The 
currents which precipitated themselves^ during four hours, 
down the hills, which rise above die town, qWjdy carried away 
with them whole houses, which were swallowed up with all that 
they contained. These torrents not being able to findlTpas- 

-___ 3 ___ . 

* The Gazette of Corfu of the 6th January 1821, makes the humber of houses 
destroyed 300, end those which were much injured 600. 
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sage along the canals, which were obstructed by the rains of the 
houses, overflowed and inundated the whole town, which at 
day-light presented the most dreadful spectacle'; and two unfor¬ 
tunate persons, who had not time to escape from death, were * 
carried away with their houses. 

The rain during all this time was overturning on every side ^ 
the walls of the houses, already shattered in every part, so that"' 6 
from the derangement of the roofs, and the dangerous state of 
the buildings, we had not a corner in which shelter could be 
found. The churches were our only asylum, for owing to their 
particular construction, they wore preserved from,the general 
ruin * if*' r>- * ^ > ■iv ,C" 11 f 1 

It appears that the earthquake, from the direction of the 
shocks being SE. and NW., had its origin in the sea, and that 
it wasjielt at the distance of nearly 250 miles round. On the 
fith of January, just nine days after the first, we experienced a 
second earthquake, which was not preceded by any perceptible 
bellowing, and it was a very weak one in comparison with the first. 

It lasted nearly twenty-four seconds. 'The oscillations, which were 
widely extended, appeared to have the same direction as those 
of the first. Its effect was most powerful to the west of the 
town, and in the rest of the island, where it made great havoc; 4 
but though it was weak in comparison with the first, it could 
not but produce the most distressing effects upon our town, on* 
account of the general ruin occasioned by the former. 

I should be deficient in gratitude, were I to pass over in si- 
Jence the generosity and humanity of Lord Viscount Strang- 
ford, Ambassador Extraordinary from his Britannic Majes¬ 
ty lo the Ottoman Porte, who was in our port at the time,—of 
the Resident of the Lird fligh Commissioner to his Majesty, 

Sir P. Ross, and of many other English, who assisted the un¬ 
fortunate during this frightful catastrophe. 

I shall proceed row to describe to you a phenomenon whicli 
happened previoi & to the first earthquake. 

Three or four minutes before, there was seen at the distance 
of two miles from the point or promontory of Geraca, which is 
to the SE. of the island, a kind of meteor, burning, and almost 
swimming, on the sea, and which continued luminous five or six 
minutes At the distance from which it was seen it •seemed 
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til be five or six feet in diameter. Could this be hydrogen gas 
emanating from some volcanic submarine cavern, and which, issu¬ 
ing out of the water in an aeriform column, sought to come in 
contact with the electricity of the atmosphere F v This gas taking 
fire, continued to burn till the inflammably matter was consum¬ 
ed. 1 ' • * 1 • v 

On the day after the first earthquake, at 4 o'clock in the 
evening, we saw a true, meteor, which, describing in the air a 
vast parabola from east to west, fell into the sea beyond our 
island. A similar meteor fell at Cephalonia, near the town, 
and also into the sea, without being accompanied with any 
explosion. ‘ Ever since this great disaster, which ha° reduced 
us to the most distressing condition, our atmosnLae has at> 
peared in continual agitation. Nature itself seems to Jin * 
changed its course. Wc find g.u>i ves suddenly in a dilfrK M 
climate. The thermometer which, m the month of Janu u \, 
was at 65° Fahrenheit, stands at present exposed t< the pcidi 
only at 25°. Since the 1st February, the sea has been in a con 
tinual storm. From the mf mation which 1 s reached n-, 
this confusion appears to be universal m ail t.io port, ol the - 
diterranean. 

Zante, 21st February 1821. 


Art. III .—Description of the Trinity l ilr of Suspension at 
Newhavcn , near Edinburgh. By Captain Samuel Brown, 
E N. In a Letter to Dr Brewstlr. 

Dear Sir, 

I * # l 

T was my intention to have furnished you with a description 
of tile Union Bridge of Suspension, which I erected over the river 
Tweed, in the summer of 1820; when I fo^nd myself anticipat¬ 
ed by Mr Stevenson, civil engineer, who^-was present at the 
opening of the bridge on the 26tli July 1820^ As he has gone 
into the detail of the dimensions of the iron-work, and the mode 
of uniting it, with a description of the piers or abutments of the 
bridge, it is unnecessary for me to enter upon that part of the 
subjecti 
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Yet there are a variety of essential points which it is neces¬ 
sary for an architect or operative person to be acquainted with, 
which it could not be expected Mr Stevenson could enlarge upon, 
and which, in justice to other important subjects, could not be 
compressed in a periodical work. I consider, indeed, the erec- 
. lion of the Tweed Bridge, and the Pier of Suspension, to be a 
prelude to many other works of the same kind, all subject to 
different arrangement, according to their extent and magnitude, 
the weight they have to support, and every variety of position 
of which the design is susceptible. I have no doubt that the sub¬ 
ject will be regarded of sufficient importance to engage the at¬ 
tention of some of our eminent writers on mechanics. 

Without any further allusion to what has before been said of 
the Union Bridge, I may be permitted to raentipn the fact, 
which,.is paramount to all others,—-that ever since it has been 
opened, it has given entire satisfaction, and has been in constant 
use without any restriction, in the same manner as any other 
bridge of stone or cast-iron. 

The pontage, which is not higher than the road-tolls, has 
paid in the first year more than the interest of the money which 
was expended in erecting it, including one thousand pounds 
which the trustees voted to me in June last above the estimate; 
and there is every reason to believe, that it will, in a few years, 
redeem the capital invested. 

A new application of the same principle, has just been success¬ 
fully completed by the erection of the Trinity Pier of Suspension 
• in the Frith of Forth, near Edinburgh, of which a Perspective 
View, Elevation, and Plan, are given in Plate I. Fig.l. 2. and 8. 
This work was undertaken at the expence of the proprietors of the 
steam vessels employed* in tfie Frith of Forth, and several gentle¬ 
men forming the Trinity Pier Company. From the increased in¬ 
tercourse with thisjpart of the coast, by means of steam boats, it 
became almost indispensable for the proprietors tt) improve the 
landing, and as no arrangement could be made with the trustees 
of the pier at Newhaven, it was proposed by Lieut. Crichton, 
H. N., a principal manager of the London, Leith, Edinburgh, and 
Glasgow Shipping Company, that instead of spending money in 
litigating 4he right of landing at Newhaven, they should erect the 
present pier > and the Company are under lasting obligations to 
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that gentleman for his exertions in promoting this desirable ob¬ 
ject, and for his ability and judgment in the choice of the most 
suitable situation. 

* The Magistrates of Edinburgh gave the best proof of their 
approbation of the plan, by their acquiescence in its erection on 
the place which Mr Crichton had pointed out, and by relinquish¬ 
ing their right of any toll or pontage. The Pier Company are 
also particularly indebted to Mr Scott, the proprietor of Trinity 
Bank, for the grant of a considerable piece of land for the site of 
the bridge, and for forming approaches, and erecting a convenient 
house for the accommodation of travellers. These material points 
being settled, I began to drive the piles in the month of March 
1821, but there was a succession ot heavy gales which rendered 
the operation extremely difficult and tedious. It was not until 
the beginning of July, that the whole of the piles we re-driver^ 
and completed for carrying the standards. 

The only improvement which I have attempted in the erec¬ 
tion of Trinity Pier, is that of using strong bolts over the points 
of suspension, where the stress is greatest, and diminishing them 
towards the centre, where it is least; but not without such mecha¬ 
nical accuracy as to proportion every bolt to the strain which it 
has to bear in the curve. The extreme length of the pier is 700 
feet from high-water mark, 4 feet wide, and consists of three 
^qual divisions of 209 feet, without any central support, and is 
10 feet above high-water. The pier-head is 60 feet wide by about 
50 long, supported by 46'piles driven about 8 feet into stiff blue 
clay. The heads of the piles are secured by beams at right • 
angles, and by diagonal trusses and warping, which at the same 
time form a secure frame for the deck of 2 inch plank. The 
front of the pier faces the north-east, and is exposed to the 
whole range of the sea from the entrance of the Forth. It has 
also to support the drag of the bridge, <jnd therefore it is 
strongly sustained and backed by ..diagonal shores, driven in op¬ 
posite directions. The intermediate piers are only subject to 
pressure from the weight of their respective divisions, and are 
greatly sheltered from the swell by the outer pier. Their area, 
therefore,, is merely sufficient to form a secure framing for the 
cast-iron standard, over which the main suspending* bars are 
supported. 
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The inner pier is a stone pillar of solid masonry, 6 feet square 
and 20 feet high. The main bars pass over the top erf this pillar, ■ 
similar to the standards erected on the piers. The back stay-bars 
form an angle of 45°; the extremities are sunk about 10 feet be-* 
low the surface of the ground, and secured in hard day by cast 
jron platee, on the principle of a mushroom anchor. The outer 
back-stays are carried in the same angle over the standard of the 
outer pier-head, and are morticed into a rider, which is bolted 
to the pies; and these riders are backed by spur-shores, to re¬ 
sist the drag of the bridge. # 

The main suspending bars are eye-bolts of 2 inches, l*th and 
If th inch diameter, bring of different dimensions, for the rea¬ 
sons before mentioned; and are united end to end, by side-plates 
and bolts of proportional strength. They now become, in ef- 
fe^-one'entire bolt i and although separately they are perfect¬ 
ly straight, yet they all partake of the natural curve of the arch 
between the points of suspension, the dip or versed line of which 
is 14 feet in each division. ' 

The lowest bars are 3 inches by |ths thick. The ends overlap 
each other by crank-joints, bolted and hesped tight. They are 
supported in a horizontal position by perpendicular straps, passing 
through the joints of the main suspending bars, and the beams of 
the rider are laid across them, and covered with 2 inch plank. 
The butt ends of the beams are^cased in with a neat cornice and * 
blocking, extending the whole length of each division. On each 
side is a wrouglit-iron railing about 4 feet high ; the perpendi¬ 
cular straps which support the bridge forming standards for the 
rail. 

The great utility of t^e Trinity Pier has been already ascer¬ 
tained : its strength and durability, therefore, become a subject 
of increased importance. ,, 

Agreeably to many hundred experiments which T have made 
with a Machine correctly adjusted, upon the principle of the com¬ 
mon weighing machine, I have found: that it requires a force 
equal to 147,000 lb. to tearasunder a found bolt If inches 
diameter, applied in the direction of its length; but it begins to 
stretch with about fths of this,stfmn wlirii uniformly supported; 
and I have •therefore proved the mhm suspending bars, connect¬ 
ed as they are in the bridge, with 88,200 H>. or about 40 tons. 
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But what is much more satisfactory to the public, it has been 
loaded since its erection With SI tons, subject at the same time to 
the ordinary weight passing over the bridge, being more than that 
to which, in all probability, it will ever be subjected in future. 

With respect to the security of the pier, we have the advan¬ 
tage of experience to prove, that a structure erected Upon piles, 
securely driven into the stiff ground, will stand the violence 
of the sea as well as the most substantial stone buildings. Yar¬ 
mouth Jetty requires no repair except what proceeds from the 
decay of the timber. The piqr at Ostend, on the opposite coast, 
has stood for ages exposed to the whole force of the north wind ; 
and at Cronstadt, in the Gulf of Finland, the batteries are erect¬ 
ed on piles Eke to many islands, and are in no way affected by the 
violence of the sea. Piles, therefore, in such situations, are pre¬ 
ferable to a stone pier, because no vessel could approach 
mass of mason-work, without the most imminent danger of being 
dashed in pieces, or sunk by the back send of the sea, unless in¬ 
deed it were to be of such extent and magnitude, as to come un¬ 
der the description of a Breakwater. The fact is certain, that 
no vessel can lie alongside Newhavcn stone pier in a strong north¬ 
west gale. , 

The liability of the piles to decay, cannot bo considered as an 
objection of any importance, because they can be drawn up at 
. any time, and replaced with new ones; and even upon economi¬ 
cal principles, they must be preferable, from their comparative 
cheapness, to any other materials. With respect to the durabi¬ 
lity of the iron work, it may be rendered almost imperishable; 
by proper attention to the usual mode of preserving it by paint¬ 
ing ; but even here there is a remedy, for every bolt may be 
taken out and renewed. 

The Trinity Pier does not present a solid resistance to the 
sea, but the swell ranges through a series $>f piles, of sixty feet 
sqpare, and is so much subdued, that vessels, unless in a decid¬ 
ed heavy gale, can lie Close enough to the stairs to land their 
passengers, with the greatest convenience and ease, at any time 
of tide; and as the principle is not limited to any particular dis¬ 
tance, it Ay at some future period be carried out by a con¬ 
tinuation of suspension arches, to admit of transpoi\s or other 
large ships to come alongside, and land or embark troops, where- 
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by the unavoidable delay of going into port would be avoided: 
This is desirable under any circumstances; but in a military 
point of view, it may be of vast importance, because the success 
of any expedition may depend principally on the rapidity by 
which it is dispatched. 

It would engross too great a portion of the valuable pages of 
the Edinburgh Philosophical Journal to enter into any specula, 
tion respecting the benefits that may hereafter be derived, from 
the more general adoption of bridges and piers of Suspension. 
But there is a purpose to which they may be applied, of no less 
importance than that of saving many lives from shipwreck, and 
even preventing that most deplorable of all human disast er 
It is perfectly well known, that when a boat has once cleared the 
surf, she is then considered comparatively free from danger; and that 
no jgale, or sea, will deter our Deal boatmen from attempting to 
save a ship in distress. Their utmost hardihood and skill* however, 
are unavailable at particular times of tide in the Downs, and thou¬ 
sands of ships have been on the eye of destruction, without the pos¬ 
sibility of rendering them help. I have not yet ascertained the 
practicability of driving piles oft’ Deal Beach, but upon the pre¬ 
sumption that it is to be accomplished, all other objections to a 
pier of suspension vanish. There is no part of the coast, where 
there is such a tremendous sea and surf; but I see no difficulty 
in proportioning the strength of the piles, and the frame of the 
pier, to the violent action to which they must be exposed And 
I would propose that boats of certain descriptions should be sue. 
.pended fromuavits, in the same way that they are hung to die 
quarters of ships, ready to lower down, with their boats' crew, 
and every necessary appointment, to put off at a moment's no. 
tice, night or day. In the centre of the pier, I have to propose, 
two steps for large boats, capable of conveying off the largest an. 
chors and cables. 

* 

My plan is not so far advanced as to enable me to enter ai 
present into any farther details ; but, from the consideration ] 
have given the subject in ah its bearings, X have great confi. 
dence in the opinion that it is neither impracticable nor diffi. 
cult. ' S. Bbown. 

4.om>oif, 

25, Charles Street, St James Square, 
m Nov, 1821. 
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Fapkmation of the Figures on the ktover half of Plate /. 

* 

Some of the principal component parte of Captain Brown's 

Bridge of Suspension, copied from his specification enrolled in 

the Court of Chancery at Edinburgh, are represented in the 

lower part of Plate I. 

G is a straight bolt or bar, forming one of the joints of the main 
lines of suspension. 

H ||a coupling-plate, to unite the bolts end to end. 

K is one of the bolts. 

J. is a section of the bolt K. 

E is a hoop for tightening up the joint, and l a side view 

MM is a side view of two bolts or bars united. 

NN is a vertical view of two pair of bolts, united as above. 

R is a suspending strap, and resting on the joints of two pair of 
joints, and Supporting the lower bars of the bridge. 

SS is another method of forming J;he main suspender by straight 
bolts or bars, upset at the ends to fit and be bound in a pair 
of clam-joints. 

% T shews the interior of the clam-joint. 

U0 shews a pair of bolts united and hoofed in by the clam- 
joint 

V represents a third method of constructing’the main suspender, 

by a combination of bars piled or laid laterally, and hesped 
tight over a joint formed by a jrgged scarf. 

X is a section shewing sixteen bolts or bars piled and bound 
together, the suspending strap resting across them, and Sup¬ 
porting the lower bar, as in R. 

Y is a side view of a plate, forming half of a long shackle, which 
may be used in removing arty boh or bar that may become 
defective. 

n» * 

Z, Z, Z is ^ vertical yiew of- the above, shewing the method of 
fixing the shackle and removing the bolt e e wliiclf is repre¬ 
sented as broken 
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Art. IV. — Acc&unt of a great and extraordinary Cate in 
Indiana. In a Letter from Mr Benjamin Adams to John 
H. Farnham, Esq. of Frankfort Ohb *. 

\Thb cave is situated in the north-west quarter of section &T. 
in township No. S. of the second easterly, range in the district 
of lands offered for sale at Jeffersonville. The precise time of 
its discovery is difficult to ascertain. I have conversed with se¬ 
veral men who had made several* transient visits to the interior 
of the cave about eleven years ago, at which time it must have 
exhibited a very interesting appearance, being, to use their own 
phraseology, covered like snow with the salts. At this period 
some describe the salts to have been from six to nine inches 
oh the bottom of the cave, on which lumps of an enor¬ 
mous size were interspersed, while the sides presented the same 
impressive spectacle with the bottom, being covered with the 
same production. Making liberal allowances for the hyperbole 
of discoverers and visitors, I cannot help thinking that the 
scenery of the interior, at this time, was highly interesting, and 
extremely picturesque. I found this opinion upon conversations 
with General Harrison and Major Floyd, who visited the cave 
at an early period, and whose intelligence would render them 
less liable to be deceived by novel appearances. ' 

The hill, in which the cave is situated, is about four hundred 
feet high from the base to the most elevated point; and the 
* prospect to the south-east, in a clear day, is exceedingly fine, 
commanding an extensive vie.w of the hills and valleys border¬ 
ing on Big Blue Rivet. The top of the hill is covered princi¬ 
pally with oak and chesnut. The side to the south-east is 
mantled with cedar. The entrance is about midway from the 
base to the summk, and the surface of the ca\£ preserves in 
general about that elevation; although I must acknowledge this 
to be conjectural, as no experiments have been made with a 


* The above is the title of a very curious paper, published as an Appendix to 
the first volume of the Archasologia Americana, which we have just received from 
the American'Antiquarian Society. Mr Adams, the author of the letter, is the 
proprietor of the cave.—D. B. * 
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vi$w to ascertain the fact. It is probably owing to this middle 
situation of the cave, that it is much drier than is common. 

After entering" the cave by an aperture of twelve of' fifteen 
* feet wide, and in height, in one place, three or fear feet, you 
descend with easy and gradual steps into a large and spacious 
room, which continues about a quarter of a mile, pretty nearly f ,- 
the same in appearance, varying in bright from rightist) thirty 
feet, and in breadth from ten to twenty. In this distance the 
roof is, in some places, arched; in others a plane, and in one 
place, particularly, it resembles an inside view of the roof of a 
house. At the distance above named the cave forks; but the 
right hand fork soon‘terminates, while the left rises by a flight 
of 'rocky stairs, nearly ten feet h'igh, into another story, and 
pursues a course* at this place, nearly south-east. Here the 
roof commences a regular arch, the height of which, from-4fe? 
floor, varies from -five to eight feet, and the width of the cave 
from six to twelve feet; which continues to what is called the 
Creeping Place , from the circumstance of having to crawl ten 
or twelve feet into the next large room. From this place to the 
“ pillar, v> a distance of about one mile and a quarter, the vi¬ 
sitor finds an alternate succession of large and small rooms, va¬ 
riously decorated; sometimes mounting elevated points by gra¬ 
dual or difficult ascents, and again descending as far below; 
^sometimes travelling on a pavement, or climbing over huge piles 
of rocks, detached from the roof by some convulsion of nature, 
—and thus continues his route, until he arrives at the Pillar. * 

The aspect of this large and stately white column, as it comes' 
in sight from the dim reflection of the torches, is grand and im¬ 
pressive. Visitors have seldom pushed t their inquiries farther 
than two or three hundred yards beyond this pillar. Tins co¬ 
lumn is about fifteen feet in diameter, from twenty to thirty in 
height, and regularly reeded from the top to the bottom. In 
the vicinity of this spot are some inferior pillars, of the same 
appearance and texture* Chemically speaking, it is difficult for 
me to say what are the constituent parts of these columns, but 
lime appears to be the base, Mqjor Warren, who is certainly 
a competent-judge, is of opinion that they are satin spar. 

I have thus given you an imperfect sketch of the ihechanical 
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structure and appearance of the cave. It only remains to men¬ 
tion its productions. 

The first in importance is the Sulphate of Magnesia, or Ep¬ 
som salts.; which, as has been previously remarked, abounds* 
throughout this cave in almost its whole extent, and which I be¬ 
lieve has no parallel in the history of that article. This neutral 
salt is fbtgpd in a great variety of forms, and in many different 
stages of formation. Sometimes in lumps, varying from one to 
ten pounds in weight. The earth exhibits a shining appear¬ 
ance, from the numerous particles interspersed throughout the 
huge piles of dirt collected in different parts of the cave. The 
walls are covered in different places with the same article, and 
reproduction goes on rapidly. With a view to ascertain this 
fact, I removed from a particular place every vestige of salt, 
and in four or five weeks the place was covered with small 
Needle-shaped crystals, exhibiting the appearance of frost. 

The quality of the salt in this cave is inferior to none; and 
when it takes its proper stand in regular and domestic practice, 
must be of national utility. With respect to.the resources of this 
cave, I will venture to say, that every competent judge must pro¬ 
nounce it inexhaustible. The worst earth that has been tried, will 
yield four pounds of salt to the bushel; and the best from 
twenty to twenty-five pounds. 

The next production is the Nitrate of Lime, or saltpetre earth. 
There are vast quantities of this earth, and equal in strength to 
any that I have ever seen. There are also large quantities of the 
Nitrate of Alumina, or nitrate of argil, which will yield as much 
nitrate of potash, or saltpetre, in proportion to the quantities of 
earth, as the nitrate of lime. 

The three articles above enumerated are first in quantity and 
importance; but there are several others which deserve notice, 
as subjects of philosophical curiosity. The Sulphate of Lime, or 
plaster of Paris, is to be seen variously formed*; ponderous, 
crystallized and impalpable or soft, light, and rather spongy. 
Vestiges of the sulphate of iron are also to be seen in one or two 
places. Small specimens of the carbonate, and also the nitrate 
of magnesia, have been found. The rocks in the cave princi¬ 
pally consist of carbonate of lime, or common limestone. 

I had almost forgotten to state, that near the forks ofnhe cave 
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are two specimens of painting) probably of Indian origin, The 
one appears to be a savage, with something like a bow in his 
band, and furnish?* the hint, that it was done when that instru- 
jnent of death was in use. The other it so much defaced, that 
it is impossible to say what it was intended to represent. 

■■—■■ U ll . . 0mrn •• n « . . ■ mAmni ..I I i ■ — I 

Ani, V.-—Observations on the Production of Electricity by Con¬ 
tact. By C. G. Gmelin, Professor of Chemistry in the Uni¬ 
versity of Tubingen. Communicated by the Author.. 

Sir Humphry Davy, in his treatise cm the chemical effects 
of electricity, published, in the year 1806, some experiments, 
which, in a very simple and unequivocal manner, seemed to 
prove the electrical opposition between Alkalies and Aeids««an. 
opposition well established by the action of galvanic electricity 
upon the combination of alkalies and acids. He discovered, that 
acids which may be exhibited in a dry state, such as Oxalic, 
Succinic , Benzoic, Boracic, Phosphoric acid, having the form 
of crystals, or that of a powder, if touched on an extensive sur¬ 
face, with a copper-plate, insulated by a glass handle, were ne¬ 
gatively electrified, while the copper-plate was positively elec¬ 
trified ; and that, on the contrary, alkalies and earths, as Lime, 
. Strontia, Magnesia, were positively electrified, while the copper 
was negatively electrified. Zinc and tin, when tried instead of 
copper, produced the same effect. The intensity of the posi¬ 
tive charge of the metal, appeared to be the same, whether the 
acid was insulated by glass, or in communication with the earth. 

I must own, that several reasons indited me to put some dis¬ 
trust in the justness of the conclusions drawn from the above 
experiments. 

1. Because Sir H. Davy himself has found, that if the tem¬ 
perature changed a little, as for instance, if the earths were touch¬ 
ed during their cooling, the opposite state of electricity often 
appeared. 

% Because in those experiments the Condenser was employed, 
an instrument, which may so easily be a source of errors, and 
which at any rate unnecessarily prolongs the experinfent. 
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8. It apfnkrid *to rile very improbable, that thdi&^NilvefU&nt 
bodies fhould turn out so very different in their electrical rehi~ 
tkm- towards ‘4 $k? metals,' considering that the opposition between 
acids and bases mncm&n absolute, but ortly*a correlative one,' 
and that it might be impossible to anticipate the relation of silica 
Vfor instenCiKand of those bodies in general, which are possessed 
neither marked acid, nor of a basic nature. 

When I touched magnesia with a plate of zinc, the diameter 
rif which was =s7| Par. inch, with due regard to the precautions 
necessary in those experiments according to Sir H. Davy, the 
Zinc was found positively, the Magnesia negatively electrified. 
In this experiment I had employed the electrometer of Volta, 
with its condenser. By this contrary result* I was induced to 
repeat the greatest part of Sir II. Davy's experiments. 

In order to avoid repetitions, I„shall premise all that is com¬ 
mon to the following experiments. 

I employed always the new electrometer, with the two Zam~ 
bonic piles, described by Professor Bohnenbeii-ovk, in the 
“ Tobinger Blatter,” which.is very nicely executed by 3VT. Bu- 
zexgeigeu of Tubingen *, 

From the superior sensibility of this instrument, the' use of 
the condenser was superseded, and the species of electricity was 
immediately indicated. 

The substances were heated in a covered platma crucible, and 
ignited, when their nature allowed it. The crucible, when still 
hot, was put on a bath of dry mercury, and covered with a per¬ 
fectly dry glass. Thus, the substance in t§C crucible assumed 
the temperature of the surrounding atmosphere, without having 
been in contact with the cjr. Twenty-four hours passed; it was 
touched, still confined in the crucible, with round plates of zinc 
or copper, of a diameter =» 2 Par. inches, insulated by a glass 
handle. -> * 

* " 

No difference was perceived, whether the substance was insu- 
latedor not. ' - v - 

The experiments were always, if the contrary^ not expressly 
nodeed^ insulated in & dry arid fine'seasdh,"and tfib^mperaturk 
varie#$ot« 4-18° of Reaumur. But os I have found 

no dhfferencd m this respect, provided the substances had* been 

- .. ..I ...I- ■ ■ ..W.. . . . . . . . « ■■ >. . «._». *1 . — . . . 

^ Tin* curi<iui> JElectnuneter is ttesctjfjeil in voJ. iv. p. 394, of*thi>» Journal. 
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^^£&*?** so rnmk,^dm^^m d Oo»- 
t*fete were, wanted ^ reader sensible. The same* rewk was 
obtrinedriwhen die lime was muchbotter than the surrounding 
»tt»osphe?e., ; In onei«stance,tbe metal became positively dec*- 
trified, whett the Mme had beenput in a perfectly dry bottle, 
stopped by a cork and wax-paper, and left re- 
1 $§ifl^#|P' twehty-fbur hours, and then ha contents poured up. 

pk£&. |n another instance, the metal likewise be. 

but not intensely; in which ease, the 
contents el the pktina crucible, tfhidh had previously assumed 
the temperature of the atmosphere, were put in a dry porphyry 
mortar, so that the lower surface of the lime, which was touched 
by the due plate, became the*upper one. By means of friction, 
however, the metal appeared always to be intensely negatively 
electrified. , 

I repeated now, die experiment with bunted oyster shells, 
which, as it is well known, likewise give a pretty pure lime. The 
metal was in this case, as long as die crumble was still hot, always 
positively electrified; and shewed, even when the crucible had 
assumed the temperature of the atmosphere, a positive, though 
not intense electricity. This positive electricity appeared, when 
the surface of the lime in the plarina crucible itself was touche*, 
by an insulated zinc plate. The metal was likewise always po¬ 
sitively electrified, when it was rubbed* with this kind of fitnev 
Whilst, therefor%*the lime’ from Carrara marble, by its con¬ 
tact with zinc, generally acquires a positive electricity, the 
June from oyster sheik- acquires by its contact with zinc a nega¬ 
tive electricity. « j * * ► 

]$ seemed to be^ interesting to find out dm cause- of thisdUfis 
rence. The "first that occurred to me a&fho probable cause, <was 
the, driest mtt« rsial eondidek <*f 'the* two kinds of lkne.%; The 
li^-from A C«rtar* nprbk w&svery *®Mgb» while tbe.ltme from 
oyster shells exhibited a very soft powder. 
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ttk ifcfrcsf max and filtrated sgu 

ht&ft* was then preeiptteted ; A* P?f* 

capitate thoroughly wished* was burnt in a platina cruribkyand 
made peffee(£y»e«Mic in the manner above described*. 

But even, thin perfectly pure lime, barl a roughsurface, $ 1 *} 
rendered the metal negatively electrified, though gotjntei H 
When this lbde was finely .powdered in a hot jnirg$gg& 
sm& again heated, in a platina crucible, and cooled, tbpi 
assumed constantly an intense positive electricity. Eve^ 
several weeks, during: which time the lime was kept ip a well 
dosed bottle, the metal became positively electrified by its cop. 
tact with the lime. 


2t seems to follow from these experiments, that the species of 
electricity, which is evolved, does net depend upon the chemical 
nature of the substance which is touched, but rather, upon its 
physical const!tutiom 

Caustfc stnmtia, likewise, obtained by igniting pure nitrate of 
slrontia, rendered the metal, positively electrified, though weak- 
Jy, when it had been finely powdered. I tried also caustic po¬ 
tash and soda, but without a satisfactory result. 

Yttria, purified from the oxide of cerium, ^cording to the 
method of Bnaz* tics, imparted to the metal such an intense 
positive electricity, even when touched on a very small surface, 
(the diameter of the zinc plate was only=;l inch* 7§ hn. Par.), 
that the gold leaf touched the {die by a single.contact, 

Beryttw, on the contrary, imparted to the metal, under all 
circumstances, an intense negative electricity. This circuity* 
Stance is the more singular, as this earth, iff its external chariic^ 
this, much resembles magnesia. 

dfffab the metal ps constantly positively electrified, but 
the effect ceased soon after ife had been exposed for ^spme time to 
dm air. 

Oxide of %inc 9 carefully prepared, imparted to the zinc plate, 


oi$% g$ve the mm i^%^<WstoKsffd and Ivied 
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touching it with and when ignited to & white 

hea** tbfe add cVft^bmted In whiteacid vapours, 

OatiMc tic&d made the ittetal -constantly positively electrified, 
whep, crystal Bed; add when in the form of a powder (hydrate 
of oxalid itcid) the evolved electricity was very weak* 

|Hed several salts. 

of baryte* imparted to the* metal constantly, 
^rwrlttraer alt circumstances, an intense positive electricity. 

Carbonate of Soda fused, and still very hot, imparted to the 
metal a very intense Negative electricity. When it had assumed 
the temperature of the atmosphere, the metal was sometimes 
positively, sometimes negatively electrified. 

I now allowed some crystallised carbonate of soda to effloresce 
perfectly. If it was touched in this state, the metal was con. 
stantly positively electrified, when the salt and the metal hod as¬ 
sumed the temperature of the atmosphere; and even when the 
salt and the metal were of a higher temperature, the metal was 
commonly positively electrified, and in a few instances negatively. 

It appears, therefore, again, that the very same body, when 
only in a different state, may be positively or negatively electri¬ 
fied, by its contact with metals. 

Crystals of sulphate of potash, ignited and powdered, impart- 
*ed to the metal, when still quite hot, a weak positive electricity; 
but this was so much increased on cooling, that though the weather .* 
was very damp, the gold leaf touched the pile, after a few contacts. 

Sulphate of Soda, when quite freed from its water of crystal¬ 
lisation by its exposure to a dry atmosphere, rendered the metal 
'positively electrified. > • ■ * 

The general result of 4 these experiments is therefore this, that 
the ela^rical opposition between acids and bases, though so# well 
established by other means, cannot be deduced from the electri¬ 
cal relation between jhese bodies and metals. 


abandoned by the animak, and fragments of corals, 
the reason that the hater edge of the reef > first approaches the 
surface. As soon aeif ha* reached each a height, that 
'Mbs almost dry at low 1 water, the corals leave off building 
higher; sea-shells, fragments of coral, sheik of eehbi, «Wt 
their broken'off prickles, are united by the burning sun, through 
the medium of the cementing cMu^oua sand, which lias Ml 
ffom the pulverisation of 4 thr abm^iUentiened kibellg* itttb bte 


whole or solid stone, which* Strengthened bydie continual 
throwing upof new materials* gradually increaseSfia 5 thickness, 
till it at last becomes high, that it is cohered* aht^ darihg 
►some seasons of the year by the high tides. The heat of the 
suft so penetrates die dbsS t# stone when'If is dry,? th&t it splits 
in many {Aides, aad breaks dflfrni flakes- 1 These ffe|es, so sepa¬ 
rated, Ore *M$f \M N fnOdle^%^ the the date of* 

high* water. Tlfe "alwa^^gye sittf' throws blocks of coral 
^frequently of a flahorobf* Ifehgfh, and dpwerOr v fl^r feet thick,) 
andsKe&is uNsMne And upohihe 






attdatn work im%b*en4ot?g Junes 

completed,manalso appears, Mild his hut m tb* fr?w$d^mff 
formed%,ih» corruption o£ the laaveaef the iroe% «pnd oa$» 
MI^D^^proprietoP of this net? creation, 

* account, we have seen how the exterior 

coral edifiee 4irst approaches the surfed© 
of to* this J*e£ gradually assumes the proper- 

vdl^vpf land; the inland, therefore, neoessarily lias a circular 
form^ end, in the middle of ittminclased lake, 'This lake, how- 
evor^le Dot entirety inclosed $ {gad it could not be, for, without 
supply from the sea, it would soon be dried up by the rays of 
4J^sun) $ hut the exterior Ml eons»$s of a great .number of 
^twd^r idlands, which are separated irojot each, other by some¬ 
times larger, sometimes smaller spaces. .The number of these 
islets amounts, in the larger coral is]mid%to sixty; and between 
them it4s%ot so deep, hut that it becomes dry at the time of 
ebb. The interior sea has, m the middle, generally a depth of 
from thirty to five and thirty fathoms ; A but on all sides towards 
the hind, the depth gradually decreases- In those seas where 
the constant monsoons prevaikwksre cotwquently the waves 
beat onty.on one side of the reef or island, k is natural that this 
side of jdm reef, exposed to the unremitting fury ofthe ocean, 
should be formed chiefly by broken off blocks of coral, and 
fragments of shells, and first rise above the elements that creat- a 
cd it It is onlyjthese islands, respecting the formation and 
nature of which we hitherto know any thing with certainty; 
*we are staff almost entirety, with<)ut>euy dW^dpns on those 
in the Indian and Chinese sCa, f «$Jich lie in the regions of the 
ax months monsoons* T^om the charts given o£ them, It 
W ifc&rredr that every ek% 4a 4^nfdly *dv?mccd in ferapadwh 
The hsMde of such a coral-reef fmfas Ocea^ which is 

governed by the^cofistant* &e$ueritty does,uot shew 

itself above the water, when Mimrne- 
iftrHjtlw attained ,pe«|^ttattnogpheric* &© 
ty. evat „ interrupted 4h Jsa%.^aow by intervale 
apd of the wie depth ps das inner sea, 
have tyatfa left % nature, like opi&gates for the exploring man¬ 
ner toeriSer the internal calm and secure harbour. In their 
Jjjia y$4 islands do not, resemble ©aeb, 
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but this, and the extent of each* probably depends on the size 
of the sub-marine mountain tops, on which their basis is found¬ 
ed. Those islands which have more length than breadth, and 
are opposed in tlieir greatest extent to the wind and waves, are 
richer in fruitful islets than those whose situation is not so adapt¬ 
ed to a quick formation. In the large island-chains, there are 
always some single islets which have the appearance of high 
land: these lie upon an angle projecting into the sea, are ex¬ 
posed to the surf from two sides, consist therefore almost en* 
tirely of large blocks of coral, and are destitute of smaller, frag¬ 
ments of shells and coral sand to fill up the intervals. They 
are, therefore, not adapted to support plants requiring a depth 
of soil, and only afford a basis to high trees, provided with 
fibrous roots, (as the Pisonw , Cordia Sehastiana , L.; Marine 
da citrifolia , L., and Pandanus odoratissimue^ L.) which, at a 
distance, give to these, always very small, islands the form of a 
hill. The inner shores of the island, exposed to the surf, con¬ 
sist of fine sand, which is washed up by the tide. Between the 
small islands under their protection, and even in the middle of 
the inner sea, are found smaller species of coral, which seek a 
quiet abode, form in time, though very slowly, banks, till they 
at last reach the surface of the water; gradually increase in ex¬ 
tent, unite with the islands that surround them, and at length 
Jill up the inner seas, so that what was at first a ring of islands, 
becomes one connected land. The islands which are so far 
formed, retain in the middle a flat place, which is always lower 
than the wall that surrounds them on the banks; for which 
reason pools of water are formed in them after a continued 
, rain,-—the only springs and wells they ^possess. One of the 
peculiarities of these islands is, that ho dew falls, in the evening, 
that they cause ho tempests, and do not check the course of the 
wind. The very low situation of the country sometimes ex¬ 
poses the inhabitants to great danger, and threatens their lives, 
when the waves roll over' their islands, if. it happens that th ( e 
equinox and full mqon fall on the same day, (consequently,, 
when the Water has reached its greatest height,) and a storm 
agitates the'.sea at the same 
also shaken by earthquakes. 


tiipiie. These islands aye jaid to by 
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Art. VII .—'Observations on the Final Report of the Cotnmiis- 
sioners of Weights and Measures , by tits Reverend Gloxgk * 
Srene Keith, I). D. In a Letter to Dr Brewster. 

Sir,, Manse of Keith-haU, November 8. 1821. 

fel the lkst number'of the Philosophical Journal, you gave the 
substance of the third or filial Report of the Commissioners of 
Weights‘and measures, viz. Sir Gcofge Clerk, Bart., Davies Gi]- 
l*ert, Esq. M. P., Dr Wollaston, Dr Young, and Captain 
Kater. » 

As I have, for above thirty years, paid particular attention to 
the equalization of the weights and measures of Great Britain, 
t beg leave to submit the following observations on this report, 
with the greatest respect for the gentlemen on whom the com¬ 
mission was devolved, and of whose abilities and character there 
is but one, and that a very high opinion in the kingdom. I 
have not the honour of being known to any of these gentlemen, 
except to Davies Gilbert, Esq. who kindly shewed me a copy of 
the whole report in May last, when I was attending a Committee 
of the House of Commons, of which he was Chairman ; and I 
equally respect his talents, patriotism, and his integrity. 

I have great pleasure in making two general remarks on 
their Report. 

1. The Commissioners'have, with equal propriety and accu¬ 
racy, fixed the proportion between the English yard made by Mr 
Bird, and the length of the pendulum which vibrates seconds at 
London in a vacuum and 'at tl’ie level of the sea. Captain Kater 
has great merit in determining this length, which is found to be 
39.1393 ihehes. 

% As English Tvey weight is the only legal standard both 
of Weights and of coins, in this kingdom, the Commissioners 
acted very properly in preserving it, as the standard to which all 
other weights are to be compared; and they judged right in fix* 
ing a definite proportion between the Avoirdupois pound, now 
generally used, (which ought by law to contain 16 Troy ounces, 
or 7680 grains, but now contains only 7000 Troy grain?), and 



4& Dr Skene Keith on the Final Report of tfie 

the standard Troy pound of 57G0 grains, which has been for 
many centuries the legal weight of England, though it is larger 
than the old Tower pound of London. 

But though I highly approve of those great articles, I must 
object to some other parts of their report, while I assign my rea- 
sons for differing from them in opinion, and state some facts 
which may merit the public attention. It is the peculiar advan¬ 
tage of mathematical science, and shews its great superiority 
over logical discussion, that its truths can be clearly demonstrat¬ 
ed, and that where there is any, the quantum of error can often 
be accurately ascertained. Yet it should always be remembered, 
that as Achilles could be woundedin the heel, so a mathematician 
is vulnerable in his data* Therefore, I observe, first, concerning 
the temperature at which these standards were fixed, and are 
afterwards to be verified,—namely, 62° of Fahrenheit, that this 
degree of heat does not appear so proper, as if it had been fixed 
at 40®, or 39|°, the temperature at which water is most concen¬ 
trated, or occupies the least volume. In the days of Sir Isaac 
Newton, 50° was reckoned the standard of moderate tempera¬ 
ture. About sixty years ago this was estimated at 55°, which 
still continues to have the mark of temper alt affixed to the scale 
of our thermometers. But in 1790 and 1792, in the very ac¬ 
curate experiments of Sir Charles Blagden and Mr Gilpin, 60’ 
was assumed as the standard of temperate heat, while they as¬ 
certained the specific gravity of ardent spirits of various degrees 
of strength, and from 30° to 80° of Fahrenheit’s thermometer. 
Of late, this standard has been raised to 02°; or that degree at 
which it is said one feels comfortable in a room ; and, in the 
progress of luxury, it may rise to 70% But as there is a parti¬ 
cular degree of heat, at which water occupies the least bulk,— 
as distilled water of 40® is extremely near, in point of specific 
gravity, to common water of 60° or 02®, as different thermome¬ 
ters, and different degrees of temperate heat are used in different 
countries, and by different persons, and as it was ascertained by 
Mr Everard and a Committee of the House of Commons in 1690, 
that an English cubic foot of common water of a moderate tem¬ 
perature, 'contains very nearly 1000 Avoirdupois ounces, (only 
10,4 grains less, or exactly 437439*4 grains), I canndt help think- 
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ing that the heat of distilled water should have been fixed at 40°, 
and that of common water at 60° or 62°. The lower tempera¬ 
ture of distilled water would have compensated for the greater 
specific gravity of common water; and both would have coin-* 
cided, or very nearly corresponded with 1000 Avoirdupois ounces* 
to the cubic foot of water. 

v Secondly, The Commissioners appear to me to have pro¬ 
posed an improper size of a common gallon for malt-liquor and 
corn measures, without taking care that the wine gallon should 
be of the same dimensions with that standard. The common 
gallon, which they recommend, is said by them to contain 277.3 
cubic inches. A number of objections may be made to a gallon 
of these dimensions. If carried into execution, it would occa¬ 
sion a complete change both of our dry and liquid measures. 
The present standard corn-bushcl is that of 1601, in the reign 
of Queen Elizabeth, and contains only 2124 cubic inches The 
gallon derived from it, orthe eighth part of that bushel, is 265| cu¬ 
bic inches, or 11.8 inches, nearly /*th part less than the proposed 
common gallon. The ancient legal bushel, that of Henry VII. 
which was mentioned by Mr Evcrardin 1696 as above mention¬ 
ed, contained 2145.6 cubic inches, and the gallon, or eighth part 
of this, is 268.2 inches, which is 9.1 inches or or 3.4 per cent. 
less than the proposed gallon. The common bushel of Excise, 
by which the malt duties are charged, is 18 inches in diameter 
and 8 inches deep, ccAitains 2150.42 cubic inches, and was fixed 
upon by Parliament in 1696, as a near approximation to the 
standard of Henry VII. The gallon derived from this, is 268.8 
inches, or ^st part, or 3|th per cent, less than the proposed com¬ 
mon gallon, which, instead of Jbeing a measure of a mean value, 
is considerably larger than any of the com gallons, derived from 
those legal bushels. If compared with the ale gallon that is 
generally used in commerce, which Lord Godolpljin got mea¬ 
sured in 1707, and which contains 261.86 cubic inches, the pro¬ 
posed gallon of 277.8, is 16 cubic inches, or 6 per cent, larger. 
If compared with the Excise gallon of 282 inches, or the stand¬ 
ard quart which is nearly one-fourth of that quantity, it is no 
doubt of less, dimensions. But neither of these measures is used 
m commerce ; though the ale and beer duties arc changed at 
that large rate of the gallon, in order to give a small allowance 
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in favour of* the brewer. If we next compare the wine gallon 
of Excise, which contains 231 cubic inches, or according to the 
dimensions of the 5th of Queen Anne 230.907 inches, the pro¬ 
posed gallon of 277.3 inches, is almost exactly a fifth part lar¬ 
ger ; but that wine gallon is not used in the wine or spirit trade, 
though it was meant to give the fair trader an advantage, at a 
time when taxes were less familiar, and less strictly exacted, than / 
at present. The gallon used in trade is the Guildhall gallon of 
224 inches, as measured by Mr Flamstead, Dr Halley and others, 
in 1688. In every view, therefore, the proposed gallon h not a 
mean value between any of our legal gallon measures used in 
commerce. I would further remark, that a gallon measure fill¬ 
ed with ten Avoirdupois pounds, or 70,009 English Troy 
grains of distilled water at 62°, does not contain 277.3 cubic 
inches, but only at the rate mentioned in the report, of 252.72 
grains to the inch, 276.98 inches, and if either common water of 
a moderate temperature, or distilled water at 40° of heat were 
used, would contain only 276.48 cubic inches. There is a dis¬ 
crepancy between these of s \ - in the first case, and of s \ r in the 
second, which would not merit any regard, if it existed between 
the proposed standard, and any of the existing national gallon 
measures, but is too much to be allowed between two standards, 
or two ways of making or computing the proposed standard, 
which ought exactly to agree with each other. But if it is 
wished, and it certainly is desirable, to establish a common gal¬ 
lon for corn, wine, oil, malt-liquor, and ardent spirits, or for 
both liquid and dry measures, instead of adopting one from teh 
Avoirdupois pounds of water, or of 277.3 cubic inches, I hum¬ 
bly apprehend that this common ( meav gallon should contain 
270 cubic inches, the bushel derived from it 2160 inches, the 
quarter 10 cubic feet, and the last of corn 100 such feet. As 
the near correspondence between the bushel of 2150.42 inches 
established for imposing the malt duties, and the above bushel 
of 2160 cubic inches (where the difference is only 9.58 inches 
on the bushel, or only 3.2 on the gallon, or 2 £yth pact),,could 
lie easily raised to a perfect coincidence; as a bushel of 2160 
cubic inches Would contain 1250 ounces Avoirdupois of common 
water, .and a gallon of 270 inches would contain 156*1 ounces, 
or 9 pounds 12 ounces and 4 dtarns Avoirdupois of distilled 
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water at 40°, or common water at 62°; the adoption of these 
measures would preserve, and even improve the connexion be¬ 
tween the English quarter, and 10,000 Avoirdupois ounces i 
And the being obliged to use ounces and quarters of an ounce,* 
in making or proving a gallon measure, and ounces as well as 
pounds in verifying a bushel, would occasion more accuracy than 
if a round number of pounds was made the standard of either 
the bushel or the gallon. It deserves, also, here to be consider¬ 
ed, that the actual wine gallon of commerce, which contains 224 
inches* wants a fifth part of the contents of the gallon here re¬ 
commended ; that, in fact, most of the gallon measures in the 
wine and spirit trade contain 225 inches, so that a fifth part add¬ 
ed to the price of the gallon, which these dealers use at pre¬ 
sent, could easily be added, and a common gallon for both li¬ 
quid and dry measures would not be obnoxious to them or their 
customers. It may also be mentioned, that by scooping out a 
very little from the inside of a wooden corn measure, it could 
easily be adjusted to the standards of 270 inches for the gallon, 
540 for the peck, and 2160 for the bushel: And it may be add¬ 
ed, that though the common brewer might not be willing to 
give 277.3 cubic inches for every gallon of his ale or beer, 
when he is only allowed 282 inches to himself, or 4.7 inches to 
supply his loss from both waste and absorption, he might be 
willing to raise the size of his gallon to 270 inches, having still 
12 inches of differei.ee between the gallon of Excise, according 
to which lie pays taxes, and the common gallon of commerce, at 
•which he sells his malt liquor. Here justice requires that the 
lajccs on ale, spirits, wine and malt, should be either proportion¬ 
ed to the contents of ,t^is common gallon, or continue to be 
charged according to the present laws of JR.rcise, The great 
object is to get the standards which are used in commerce , sim¬ 
plified, and the measures both made with great accuracy, and 
established with as little trouble as possible. The establishing 
a common gallon of 277.3 will occasion much inconvenience 
and great expence,— ten times as much as would be occasioned 
by using a gallon of 270 cubic inches; would destroy all connec¬ 
tion between the English quarter and 10 cubic feet, which 
ought to be increased or continued; and by raising the dimen¬ 
sions of our staudard corn measures 4$ per cent, would prevent 
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frauds, or render them useless. After all, it may be well worth 
considering, whether, as a multitude of provincial standards 
must be laid aside, it would not be advisable to take a correct 
'and invariable standard from nature, tbe pendulum that vibrates 
seconds for example; to divide this decimally,—to establish 
either a cube or a cylinder of its dimensions, filled with distil¬ 
led water of 40° of heat, or with common water at a moderate 
temperature, as a standard tim-Weight, and also for both dry 
and liquid measures of capacity,—to get weights and measures 
made correctly from this standard,—to send them to <all the 
market-towns, and to put them under the inspection of the Ma¬ 
gistrates ; but to compel no man to use them unless he choose 
to do so. By dividing the denominations of this standard, not 
into 2, 4, 8, 16, as at present with some weights; far less into 
7, 14, 28, 112; but into 1, 2, 3 and 4 of die next inferior deno¬ 
mination, 24 pieces of metal could weigh out 1,111,110 different 
weights, or tkree com measures, with boards of partition having 1 
and 4 tenths of their measure on one side, and 2 and 3 tenths on 
the other, could measure out 1110 different quantities of corn, 
and a merchant’s apprentice could perform an operation in re¬ 
duction of decimal fractions, merely by measuring or weighing 
his goods. In a short time, the new weights and measures, 
which ought to be called Commercial ones , would become famili¬ 
ar,—would, from their simplicity and accuracy be gradually in¬ 
troduced, and would in a few years become general, when they 
might be established. But till that time, no authority higher 
than the influence of fashion and example should be exerted, n6 
compulsion, no licenses, no fines should be introduced. These 
things would defeat the object inter^d to be accomplished; 
for men will not be dragooned into any public measure, even 
though its adoption were advantageous; yet if left to themselves, 
they will embrace what will promote their interest. 

I would conclude these observations by relating a fact con¬ 
sistent with my knowledge! 

A clergyman, with whom I was intimately acquainted, had 
a servitude of a footpath which led diagonally through a valu¬ 
able field, part of his glebe or parsonage lands, and along which 
the people as they passed to or from the church could look in, 
both at; *the front and gable windows of his house. Their week- 
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ly visits both annoyed him and injured the field through which 
they travelled; and as he could not get free of this servitude by 
compulsion, he had recourse to art. He made out a very good 
gravel walk, and frequented it daily for some time, as if it hath 
been made for his private use and amusement. Winter came on, a 
good deal of rain fell, and the diagonal footpath became very 
dirty and unpleasant to the people going to church, or returning 
home. A few of them ventured to try, whether the Minister 
would , allow them the use of his fine gravel walk; and when 
they were not interrupted, others soon followed their example. 
In a little time they all deserted the diagonal footpath, and 
went along the gravel walk, which, though a little longer, was 
a much better road, and by which they could walk nearly as 
soon, and with much more comfort. 

It is in this way, I apprehend, that the Legislators of this 
free and great commercial country should proceed, in equalizing 
our weights and measures. They should make new and cor* 
rect standards, decimally divided. They should send them to 
lire market-towns, and put them under the protection of the Ma¬ 
gistrates, along with accurate tables shewing their relation to the 
other national and provincial weights and measures. They 
should use them themselves, and promote resolutions for that 
use, but employ no compulsion for their introduction; while 
they punish severely all frauds in those who use the old or pro¬ 
vincial standards. 3!f established on sound principles, the peo¬ 
ple will soon generally adopt them; and at no distant period 
they will be introduced and established among all trading nations. 

I am, yours, &c. 

Geo. Skene Keith. 


Art. VIII.— Rcma.*ks on Azalea , Rhododendron,^ Ledum, and 
Leiophylktm ; with Characters of these four Genera. By 
Mr David Don, Curator of the Lambertian Herbarium. 


HP ! 

JL HE genus Azalea , as established by Linnaeus, and adopted 
by Jussieu, Schreber, and in short by every botanical writer, 
includes many plants which are not to be distinguished from 
Rhododendron, unless by the number of stamens, which in Azalea 
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is commonly' five, and in Rhododendron ten. These numbers, 
however, are so variable, that they cannot be regarded as of 
sufficient importance to constitute a generic character. Thus, 
for example, Azalea indica and lappemica (Rhododendron lap- 
ponicum, Wahlenb. FI. Lapp.) are often observed to have eight 
and ten stamens. In the Lambertian Herbarium, is a specimen of 
a shrub (R. Impidum mihi) from Japan, very near akin to Aza¬ 
lea mdiea , the flowers of which have uniformly ten stamens. The 
striking affinity which exists among these plants may in some 
measure account for the facility with which they-are knpwn to 
Unite in the production of hybrid varieties. The genus Azalea 
must now, therefore, lie limited to A- procumbent, a species 
which affords abundant marks of llistinction, and is the only one 
indigenous to Britain. This little shrub agrees in many points 
with Lciophyllum buxjfolium (Ledum huscrfolvum, Hort. Kew.,) 
but the latter differs from it, in having a 5-petaled corolla and 
projecting stamens; and from Ledum it is distinguished by its 
calyx ; by the bursting of its anthera?; by the dehiscence of its 
capsule ; by the structure of the columella ; and, lastly, by the 
form of its seeds. In order to |>oiut out the characters of these 
genera, as no\y constituted, I shall subjoin descriptions of all of 
them. 

AZALEA.—Az alee species Linn, 

Calyx profundo 5-partitus, persistent Corolla brevis, eam- 
panulata, 5-fida. Stamina 5, hypogyna, coralla breviora: fila¬ 
in enta plana, glabra: an therm subrotunda}, laterales, nudae, hi- 
loculares, interne longitudinaliter rumpentes. Pistillnm 1, stan 
minibus brevior : germen subrotundum ; stylus rectus, simplex : 
stigma ca}>italum. Capsida parva, subrptundo-ovata, stylo per- 
sistente rostrata, 5-locuIaris, 5-valvVs, apice septicido-dehiscens : 
valvis ovatis : marginibus introflexis, remotis, rectis. Columella 
subovata, teretiuscula, lugosa, basi gibboga. Semina oo, mi- 
nuta, Imvia, aptera. Fruticulus depressus, ramostssimus, pro- 
eumbeps, sempervirens, foliosus, rigidus. Folia opposita, parva, 
clliptica, integerrima, coriacea, glabra, nittda, margine revoluta. 
Floret parvi, rosei, pcdicellati, ip umbejlulis numerosis, termina- 
libus dispositi, 

Sp. 1, proeumbens. 

Azalea proeunibens, Linn 
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RHODODENDRON.— Linn, J%ua* 

Azalea sp. omnes (prseter A, procumhentem) L. JnM, Calyx 
profunde 5-partitus, persistens. Corolla campanulata vel infun- 
dibuliformis (in panels rotata) : llmlx) 5-lobo; lobis iatis, planis, 
aequalibus rarius insequalibus, Stamina 5-10, declinata, in disco 
hypogyno inserta, saepius corolla niultb longiora: filamenta 
gracilia, basi hirsuta: antherae oblongse, apice foraminibus ge- 
minis aperientes. PistUlum 1: stylus simplex, declinatus, sta- 
minibufe longior: stigma capitatura, saepius emarginatum. Cap- 
sula oblonga, cylindraeea, 5-sulca, 5-loeularis, 5-valvis, apice 
dehiscens: valvis Imeari-oblcmgis: marginibus introficxis, ap- 
proximatis. Columella tetragona. Semina co, compressa, sco- 
biformia, ala membranacea cincta. 

Practices rarius arbores, raniosissimi, rigidi, sempervirentes 
vel decidui. Folia alterna, integerrima, in aliis coriacea, in aliis 
membranacea, nunc glaberrima nunc hirsuta. Flores (in pluri- 
bus magni) pedunculati, purpurei, coccinei, rosei vel albi, in aliis 
aurei vel erocei, in corymbis subspicatis, terminalibus dispositi, 
rarius solitarii aut lateralos. Per hyems flores futuri in hyber- 
naculo squamis numerosis dense imbricato strobilem menjtiente 
inclusi. 

The genus Rhodora differs from Rhododendron in the ano¬ 
malous structure of its corolla, which is separated into three pe¬ 
tals, slightly united at the base ; the upper one is thrice broader 
than the two lower ones, is 3-lobed, and resembles the half of 
the corolla of a Rhododendron : the two lower ones are spread¬ 
ing, and have the form bf ordinary petals. This singular struc- 
t ure of corolla, proves the correctness of M. De Candolle’s in. 
genious hypothesis, regarding the cohesion of petals in monope- 
talous corollas *. * » 

I doubt much, if the figure of the corolla, unattended by any 
other difference in structure, is <6 be considered alone sufficient, 
in this order, to constitute a,generic division. Indeed Rhodora 
is so intimately allied to Rhododendron , that it may hereafter be 

T <5 X ... . ~™“™~ ' -, uir .,. J- 

* Theorie Elcinentaire de la Botanique, p. IIS. 

_VOt. VI. NO. 11. J ANlf A HV 1822 » 
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found expedient to unite them. The figure of the corolla varies 
much in different species of Rhododendrort; and, therefore, af¬ 
fords excellent specific characters, such as in R. imthopogm y 
tfaurkum , chammcistiis, chamtschaticum r &c. 

LEDUM— Linn. Jim, 

Calyx minimus, 5-dentatus, deflorato evanescentc. Corolla 
5-petala, patens. Stamina 10, in disco hypogyno inserta, co¬ 
rolla longiora: filament a capillaria: an therm subrotundiy, apice 
poris geminis aperientes. Pistilhim 1: gennen subrotundum : 
stylus filifonnis, rectus, staminibus brevior : stigma parvum, ca- 
pitatum. Capsula subrotundo-ovata, 5-lociilaris, 5-valvis, basi 
seplicido-dehiscens: valvularum marginibus introflexis, approxi- 
matis. Receptaculum 5-lobum, columella 5-angula pcdicella- 
tum. Semina go , plana, linearia, scobifortnia, utriuque in alaf 
membranacea dcsinentia. * 

Frutkuli ramosissimi, erecti vpl decumbentes. Hamuli ju- 
niorcs, tomentosi. Folia alterna, nunc linearia, nunc lanceolata 
aut elliptica, margine integerrinia et revolata, supra nuda, reti- 
culatim venosa, subtus lana fulvd insl ructa; quandb contrita 
odorem aromatiemn emittunt. Flores albi, pediccllati, in corym- 
bis terminalibus densi. 

1 /EIOKIYI, LUM .—Persoan Syn. 

Ammyrsine Pursb , Ledi species Iiort. Kao, ct Willd , Ca¬ 
lyx profunde 5-partitus, persistens. Corolla 5-pctala, hypogyna. 
Stamina 10, hypogyna, corolla longiora: filarnenta capillaria, 
glabra,: an therm subrolundic, latpralcS, interne longitudinaliter 
rumpentes. Pistilium 1: germen subrotundum, glabrum : sty¬ 
lus fiiiformis, gracilis, rectus, staminibus longior: stigma par¬ 
vum, capita* um. Capsula subrotundo-olata, stylo persistente 
rostrala, 5-locularis, 5-valvis, rarius ,3-locularis, 3-valvis, 'apice 
septieido-defaiscens: valvis ovalis: marginibus introflexis, remo- 
tis, rectis. Columella subovata, teretiuscula, rugosa. Semina 
qo , miunta, laevia, aptera. 

Fiikticulus erectus, ramoshsimus, semper virens, rigid us, 
foliosuv*, Folia sparsa, parva, ovalia, plana, integerrima, eoria- 
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cea, glabra, lucida. Flores parvi, albi, pedicellali, in corymbis 
tcrminalibtia numerosi. 

Sp. 1. buxifolium. 

Leiophyllum buxifolium. Elliott Jl. Carol, et Georg. 1. p. 45t. 
Leiophyllum thymifolium, Persoon Syn. l.p. 477. Ammyr- 
sine buxifolia, Pursh.fi. Amer. sept. l.p. 801. Hot. licgist. 
t. 531. Ledum buxifolium, Hort. Kew. 2. p. 65. Berg. Act. 
Petrop. 1777. p. 213. t. 3. f. 2. WiUd. sp.pl. %. p. <502. 
Mich.fi. Amer. hor. 1. p. 260. Ledum thymifolium, Lam. 
Eitcycl. 3. p. 459. illust. gen. I. 363.fi. 2, 


Art. IX.— On the Geographical Distribution of Insects. By 
M. Latreille. (Concluded from Vol. V. p. 378.) 

Ill any Iepidopterous insects, which form particular groups, 
and a variety of other species, will remain a long time un¬ 
known. All the successions of, species spread themselves gradu¬ 
ally from cast to west, and reciprocally. Many of those which 
are found in the provinces of Normandy and Brittany, inhabit 
also the southern parts of England. The departments situated 
on the left hank of the Rhine, to the north, have, in this respect, 
a community of species with the neighbouring provinces of Ger¬ 
many. Some of the Levant species, such as the Canthans ori~ 
tp%talis> the Mylabris crassicornis , a beautiful variety of the Me- 
lolontha occidcntalis , brought by Olivier, and some of the diur¬ 
nal Lepidoptera, appear to have travelled towards the west, and 
to have established them solved in the Austrian territory, near Vi¬ 
enna. It appears to me, from the collection made by that cele¬ 
brated naturalist in Asia Minor, in Syria, in Persia, Sic. that 
the insects of these regions, though nearly allied to* those of the 
south of Europe, are yet, at the same time, for the most part, 
specifically distinct. I have the same opinion in regard to those 
r of southern Russia and the Crimea. The insects of the coasts 
of Coromandel, of Bengal, of southern China, and e\e» of Thi¬ 
bet, of \vhiah some have been communicated to me by lilicral 
friend Mr Macleay, have many points in common with each 

. D 2 
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* 

other; but they are absolutely distinct from those of Europe, al¬ 
though they may be generally classed in the same genera, as 
well as in some of those of Africa. We do not there find any 
species of Graphiptera, Aids , Scaurus, Pimelia, Lepidium, or 
JSrodius, genera of which Nature appears to have confined to the 
southern and westemparts of the Ancient Contine nt. Fab 
cius has assigned to the Eas tlndies some species of Bracky - 
cents; but I have never been able to discover a single indi¬ 
vidual of that genus among the numerous collections which 
have been formed there. The genus Anthia occurs in Ben¬ 
gal, but further than that they do not find a single spe¬ 
cies. , 

The island of Madagascar, in respect to its natural families of 
insects, is allied in sojne points to Africa. But its species are 
very distinct, and many of them have no analogies in that coun¬ 
try. The islands of France and Bourbon, offer also vestiges of 
the same affinity. The insects of these colonies appear, however, 
in general, to keep closer to those of the East Indies ; their num¬ 
ber is very limited. 

Although the entomology of New Holland has a peculiar 
type, it is, nevertheless, composed in a great part, of species analo¬ 
gous to those of the Moluccas and the south-east of India *. The 
genus MylabriSy of which the species are so abundant in the 
south of Europe, in Africa, and in Asia, does not appear to pass 
beyond the island of Timor. If such be the case. New Holland 
would bear a trait of resemblance to America. In like manner, 
we find there the genus Papains, of which the species,are known 
more particularly to inhabit the New World. I suspect that the 
natural productions of that western* hemisphere, considered under 
the relation of generic groups, are more allied to those of the 
east of Asia than to onr own. It is known, that the Marsupial 
animals are confined to the eastern extremity of the Ancient Con¬ 
tinent, and that they again appear in the New. I could produce 
other examples, of which some might be taken from the class of 
Crustaceous animals. 


* New ftolland is less rich, its soil, so far as it is known, being more dry, and 
not so wo&dy. 
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The insects of New Zealand, of New Caledonia, and proba¬ 
bly those of the circumjacent isles, appear to me to have many 
affinities with the species of New Holland. I presume it is the 
same with some other archipelagos of the great southern ocean.* 
These islands, chiefly composed of aggregations of coral 
rocks, form a chain which unites them to those of the west, and 
from which they have been able to receive their productions. 
But, on the American side, there are no groups of coral islands 
to afford such a mode of communication. Hence, it happens, 
that many of these islands are American by their geographical 
position, but Asiatic in regard to the animal and vegetable pro¬ 
ductions of their soil. 

» 

The New Continent presents a like progressive march in the 
changes of species, relative to considerable differences of latitude 
and longitude. M. Rose has collected in Carolina many spe¬ 
cies which are not found in Pennsylvania, and still less in the pro¬ 
vince of New-York. The researches of Abbot on the Lepidop- 
tera of Georgia, prove, that they find there certain species of that 
order, of which the principal scat is in the Antilles. The banks 
of the river Missouri, for about twenty degrees to the west of 
Philadelphia, serve for the habitation of many peculiar insects, 
of which I owe the communication to Mr Macleay. I have al¬ 
so seen a collection formed at Louisiana, and have there observ¬ 
ed other mutations. The entomology of the Antilles presents 
a contrast to that of the United States. The island of Trinidad, 
in the 10th degree of north latitude, produces equatorial species, 
s\ich as the butterflies of the divisions called Menelaus , Teucer , 
&e., which are not to he found in St Domingo. The first named 
island is also characterised by the Dasypus or Armadillo , a qua¬ 
druped unknown in the latter. The Brazils possess insects 
found equally in Cayenne ; but they also produce a cloud of 
others which are peculiarly their own. , 

, If we institute a comparison between the parallels of the Old 
and New World, with respect to the temperature suited to 
the various species of insects, we shall find that these parallels 
do not in that respect Correspond. The southern insects of the 
western hemisphere do not extend so far to the north as in ours. 
Here, as we had formerly occasion to observe, they begi^i to ap¬ 
pear between the 48ih and 49th degrees of north latitude ; while 
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in the western world, they are scarcely found, until we reach 
the vicinity of 43° north latitude. The genera Scorpio , Ci- 
coda , Mantis^ are always our , guides. When one reflects 
on the physical constitution of America, when we consider 
that its soil is much irrigated,^ considerably mountainous, cover¬ 
ed with great forests, and that its atmosphere is very moist, We 
may conceive without'diflieulty, that j certain genera of insects of 
the Ancient Continent, which affect dry, sandy, and very warm 
situations, such as Anthia , Pimelia, Erodins , UracMcerns , &c. 
would he unable to exist on t^c rich, humid, shaded soil of the 
New World. Also the number of carnivorous eolefrptera, is pro¬ 
portionally less on the New than the Old Continent, and their size 
is often inferior. The scorpions of Cayenne and of other equi¬ 
noctial countries, are scarcely larger than that species of the 
south of Europe called occitanns. They are, then, far from 
equalling in size the African species called Afer, which is almost 
as large as our river cray-fish. But America yields not to the 
most, fruitful countries of the ancient Continent, in regard to the 
species which live on vegetables, especially of the Lepidoptcrous ol¬ 
der, and in the genera Scarab ecus, Chrysomda and Ccrambyx , &c. 
It is also abundant in the wasp and ant tribe ; in orthopterous in¬ 
sects and spiders. The southern parts of China, however, and the 
Moluccas, appear to preserve a kind of superiority, in giving birth 
to such insects as the Papilio priamas , the Bomhya atlas , &c, 
of which the dimensions surpass those of tlu! American Lepidop- 
tcra. One fact which I ought not to omit, is, that Europe, 
Africa, and Western Asia, have scarcely any insects of the ge¬ 
nus' Phasma or spectres, and those few very small; whilst those 
of the Moluccas and South Ameri^ are of a very remarkable 
size. The atmospheric and habitual humidity of the New Con¬ 
tinent, its narrow and prolonged form, the vast extent of the 
seas which environ it on all parts, and the feature of its soil, fur¬ 
nish us with an explanation of the disagreement which is to be 
observed between its climates and those of our hemisphere, con¬ 
sidered under the same parallel. The New Continent is to the 
Ancient World, what England is to a“great part of Europe. Nor¬ 
mandy and Bretagne, compared with the provinces of France 
situated *to their cast, could also furnish us with analogous re¬ 
semblances. 



M. Latreilie on $he Geographical Distribution of Imeclv SB 

We have aJteady said, that the distinction of climates given 
by Fabricius, was in many points arbitrary and injudicious. This 
we now come to confirm; by our general observations on the lo¬ 
calities proper to the genera of Arachnides and of insects. What 
I wish to attempt is> if possible, to establish, with the resources 
of geography, divisions which may coincide with our actual zoo¬ 
logical knowledge, and even with that which shall in future be 
acquired. 

Greenland has been to naturalists the extreme boundary of 
their researches towards the Arctie,Pole. From the examination 
which Otho Fabricius made of its insects, and which, with the 
Arachnides, did not exceed in number 81 species, it appears that 
these animals are, in whole, the same as those of .Denmark, ol 
Sweden, and more esj>ccialiy of that portion of Lapland which 
rises from the latter kingdom. One may consider the northern 
extremities of Greenland and Spitsbergen, that is to say, the 81st 
degree of north latitude, as the points where vegetation termi¬ 
nates. But to obviate all difficulty, and for the sake of esta- 
bibbing a duodecimal division, which will be convenient and 
frequently agree with my observations, I shall run back this last 
limit of vegetation three degrees higher, or to the 84th degree. 

We have seen that Lapland had a special Fauna; that those 
of the south of Sweden, of the north of France, as far as the cli¬ 
mate of Paris, and of a large portion of Germany, exhibited n 
great similitude; tha\ the southern insects shew themselves forthe 
first time to the south of Paris ; and exactly in those places where 
the vine begins to prosper, by the influence of the mean tem¬ 
perature alone. W e have said that the culture of the olive, which 
commences in France Ifctwe'jn the 45° and 44° of latitude, an¬ 
nounced more particularly the domain of the species of the south ; 
and that those of still warmer regions appear two or three degrees 
lower, towards the trorlhcrn limits of those countries in which 
the orange and the palm flourish in the open air. Barbary, 
where the date tree comes to perfection, and where they culti¬ 
vate the sugar cane, the indigo, the banana, &e. presents us with 
some genera of insects proper to the countries in the vicinity ol 
the equator. Finally, wc perceive ourselves to approach it still 
nearer, while viewing the species of the south of Egypt, Senegal, 



Mr Latreillc on the Geographical Distribution Of In&cts* 

&P* ' . Now, if we divide by twelve degrees into twelve sections, 
and commence at the 84° of 1 north latitude, a meridian which would 
proceed from the western parts of Spitsbergen or the neighbour? 
ing coasts of Greenland, we shall have a suite of latitudes, 
which will correspond successively to these of the limits of coun¬ 
tries which we are to examine, under the general relations of 
Zoology and Botany. We shall continue these sections, each; 
consisting of twelve degrees, beyond the Equator towards the 
Antarctic Pole, and shall stop at the 60% under the parallel of 
Sandwich Land, which, on tbjpt side, may be regarded as'the no 
plus ultra of geographical discovery. 

These intervals may be divided by twelve, the aliquot parts 
of their difference. Thus, for example,, the arc comprised be¬ 
tween the *48° and the 86° of N, Lat., lessened necessarily by 
some of its parts, will give the numbers 45°, 42°, 39% of latitudes 
to which many of my preceding observations apply. It appears 
to me always certain, that a space in latitude, measured by an 
arc of twelve degrees, some local variations being abstracted, 
produces a very sensible change in the mass of the species, and 
that such change is almost total, if the arc is doubled to 24°, 
as from the north of Sweden to the! north of Spain. This 
change takes place equally in the direction of the longitude, but 
in a much slower manner, and at greater intervals, since the 
mean temperature, without particular and modifying causes, 
would be uniform under the same parallel. In proportion as 
one advances towards the poles, the extension of the species em¬ 
braces a greater number of geographical divisions, because that 
of the parallels of longitude diminishes progressively, on leaving 
the Equator. But other circumstances also tend to reduce their 
number. 

The insects of America, even those r»f its northern provinces, 
at least as far as Canada, differ specifically from ours, whilst 
those of Greenland appear to be European; that last country 
shall be, for our geography of the insects of the Ancient Conti¬ 
nent, the point of departure of our first meridian. It would be, 
on every hypothesis, intermediate between the two hemispheres. 
The;^anaries, the Cape de Verde Islands, and Madeira, are 
Africa^ by the natur of their productions. Our meridian, 
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then, will follow a middle direction between these islands, and 
the most eastern cape of America, that of St Roque in Brazil. It 4 
will pass by the Western Azores, and the island of Ascension, 
and will come to an end a little to the west of the Sandwich* 
Land. Its longitude will be 34° west of the meridian of Paris. 
According to my observations on the insects collected in Persia by 
Olivier, and the resemblance which they bear to those of the south 
of Europe, and the north of Africa, and the essential differences 
which may be observed in their comparison with those of the East 
Indies,'! am induced to believe, th^t the greatest changes in the 
species take place in the south, towards the frontiers of Persia and 
India; and in the north, at a short distance from the eastern side 
of the Uralian Chain, and the Sea of Azal, a little beyond the 
meridian, which is under the 60° to the cast of Paris. We mav 
nearly establish this limit at 68° *, a little to the west of the Obi, 
of Balk and Candahar, &c., which will give us the means of con¬ 
tinuing our duodecimal divisions; for if we add the number of 
G&° to that of 34°, the difference of our first meridian and that of 
Paris, wc shall have 96, a quantity susceptible of being divided 
without fractions into eight parts, of which each equals the 
thirtieth portion of a circle. We shall thus separate *the An¬ 
cient Continent into two great bands, of which one is western, 
the other eastern. If we give to the latter the same extent in 
longitude, or 96°, the meridian which will terminate it to¬ 
wards the east will *be 158° more eastern than that of Paris. 
It will depart from Kamtehatka, will direct itself to the Caro- 
finas, and from thence proceed between New Holland and New 
Zealand. Augmented by one-fburth, or 24°, this band will 
have for its eastern limri another meridian, which, at 182° to the 
east of Paris, will pass near the East Cape in the Straits of 
Behring, will prolong itself beyond the Friendly Isles, and form, 
without any error w importance to our object ,*f*, a line of 


* At the western declivity of the mountains which separate Mekr&n and Sedjes. 
tan from Hindostan, and of those which are intermediate between the Great and 
the Little Bucharia, towards the sources of the Jikon and Gikon. 

•f* It is probable that the animals of the countries which terminate the north, 
east of Asia, ahd the north-west of America, or which are adjacent to the Straits 
of Behring, have much in common with each other; thus these straits do not 
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demarcation between Asia and America. The other 144® 
will complete the circle of the equator, and will be the extent in 
longitude of the great zone proper to the insects of America. 
*We shall divide it equally, and, under the same denomina¬ 
tions, into two equal portions of 72° each. Thus the circle of 
the equator will be divided into four arcs, of which the value will 
be 72®, 72®, 06®, and 120°, or in the proportion of six-thirtieths, 
eight-thirtieths, and ten-thirtieths. The extent in longitude of 
the Ancient Continent will comprehend 216®, and that of the 
New 144° ; compared with die entire measure of the Equator, 
they will give the following proportions: eighteen-thirtieths, 
twelve-thirtieths, or nine-fifteenths, six-fifteenths. 

Our lesser zones or climates will be Arctic, or Antarctic, ac¬ 
cording to their position on this or the other side of the Eqtii- 
noxial Line. The climate comprised between the 84° of north 
latitude and the 72°, will bear, the name of polar climate. 
Advancing towards the Equator, and still continuing the division 
of twelve, we shall have the following: sub-polar , superior, 
intermediate , super-tropical , tropical , and equatorial climates; 
but as I have cut each hemisphere into two great parts, I shall 
distinguish the climates of each of them by the epithet of western 
of eastern . The Antarctic Climate shall only consist of three 
sorts, since we go no further than to the 60° of south latitude; 
those which I would call Polar and Sub-polar are those sup¬ 
pressed. The divisions and denominations wail be the same for 
the two Continents. Let us make use of them by some applica¬ 
tions to the northern and western part of our Continent, being 
that with which we are best acquainted. 

The polar climate will present tjfie intents of the greatest part 
of Greenland, of Iceland, and Spitzbcrgeu. In the sub-polar 
climate wo shall find those of Norway,Vmd of the north parts of 
Sweden and /European Russia. In thesc % arc the insects of the 
coldest countries. We shall place in the superior climate those 

form but ah artificial demarcation, like that produced by those of Gibraltar, between 
Europe and Africa. The meridian which servos us as the limit between Asia and 
America,-cuts in two equal parts the ocean comprised between the maritime coast* 
of Canton^ and those of California, which arc'under the same latitude. It would 
thus form geographically a most natural division. 
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of Great Britain* of the south of Swedpn, of the north, of France, 
as far as the inferior course of the Loire, of Prussia, of Germany 
proper, and of the south of Russia, as far as the Crimea, ex* 
clusively. The intermediate climate, at equal distances front* 
die polar and,equatorial, will comprehend ail the other insects 
of the south of Europe, and of a western jx)rtion of Asia. Those 
from the north of Africa, to the Equator,-belong to the climates 
which I have named super-tropical, tropical, and cqwtorial. 
These western climates may be divided, by a meridian, in¬ 
to two* equal parts of 4S° each *• * This meridian would 
pass under the 14° east of Paris, near Vienna would leave to 
the east, the most southern jmrt of Italy, Turkey in Europe, 
Egypt, &c. Now, we have already observed that many insects 
of the environs of Vienna, are found also in the Levant; and 
that those of the kingdom of Naples, of Egypt, and of the 
south-east of Europe, appear to differ, for the mosl part, from 
the species of the sotithern and western species of that division of 
the globe; we can then form here Sub-climates. If we cut the 
eastern band, of which the extent in longitude is 120°, into 
lour equal sections of 130° each, by meridians, we shall have 
sub-climates, of which the boundaries accord with nature. Thus 
the first will comprehend Hindustan, Thibet, the Little Bueha- 
ria. Western Siberia, &e. In the second we shall find almost 
all the Philippine Islands, China Proper, and the regions to the 
north, as far as a lAtlc beyond the river Lena. The Corea, 
Japan, the country of the Mantcheus and the Tonguscs, &o. will 
form the third. Lastly, the fourth will present us with Kant- 
tschalka, and the other countries which terminate the north-cast 
of Asia. America eouli& also^be subdivided in the same manner, 
or in parts of 3(i°. 

I am sensible, that No^ire, in her distribution of localities pro¬ 
per to the species of tsiffoe animals, frequently sweryes from the 
regular march which I have traced; that her lines of habitation 
form curves and sinuosities, and that they are even interrupted 
or crossed by others. But I have simply wished to ,-.ketch out 
-a sort of geographical map; I have endeavoured to circumscribe 

• And after wards, of 21°. 
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itaawell as posable, to divide it according to some fixed prin¬ 
ciples, into parts which were in harmony with my observations, 
so that the blanks or squares might be filled up, in proportion as 
•the objects which ought to be there placed should be discovered. 
I have proposed to myself, in a word, to make geography ac¬ 
cord with entomology in a general manner, not susceptible of ex** 
treme rigour. For the rest, it is, as I have already said, an at¬ 
tempt which has need of .renewed consideration. 

The progressive increase in the intensity and duration of heat, 
has an influence on the size* the developement of the -mucous 
membrane, and the colours of insects. * Jn general, the nearer 
we approach the equinoctial regiops, the more we find species re¬ 
markable for their size, the eminences and inequalities of their 
bodies, the brilliancy and variety of their colours. I believe 
I may assert, that the augmentation of light tends to convert 
the yellows into red or orange, and that its diminution causes 
them to pass into white. The same observation applies also to 
shells. The IleUx nemoralu , which, 1 in our climate, lias a yel¬ 
low ground or base, is red or reddish in Spain. When, in pro¬ 
ceeding from north to south, we arrive at the island of Teneriffe, 
w;e there perceive that our cabbage-butterfly ( Papilio cheiranthi> 
Hiibn.), and that which we name Vulcan ( atalanta ), have ex¬ 
perienced a modification of their colours. The diurnal butter¬ 
flies of our mountains have, for the most part, the base of the 
wings white or brown, more or less deep. * 

These observations on the climates of insects, &c. interest the 
geographer not less than the naturalist. They may prove use¬ 
ful in the determination of the natural limits of some disputed 
countries, as in the case of islands situated between two con¬ 
tinents, the respective distance of which maybe too great to 
enable animals and vegetables to be propagated from the one to 
the other. We have seen that Greenland, which geographers 
join to America, is, according to the Fauna of Fabricius, more 
allied to Europe, or at least, that it may be regarded as a middle 
land, to which either continent may lay claim. Thus, the Ca¬ 
nary Islands and Madeira, ought to be associated to Africa, for 
the insects found there are perfectly analogous to those of Bar- 
hgry aqd the adjacent countries. America, also, differs under 
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the same relations, from the western regions of our hemisphere, 
and we must conclude, that it has not been detached from it 
during the last revolution of our planet, Lastly, when I ob¬ 
serve that the insects of the countries which surround the basins * 
of the Mediterranean, the Black and the Caspian Seas, singular¬ 
ly resemble each other, as to Ore genera and families in which 
they are grouped; when I consider that the greater number of 
them live exclusively on a soil, sandy, usually salt, and little 
wooded; that the vegetables of these countries also present many 
points of agreement, the thought immediately rises in my mind, 
that such countries have drawn their origin from the waters of 
the ocean ; but 1 fear lest I permit myself to be carried away, 
by a spirit of system. I shall only beg of geologists, to whose 
judgment I submit my conjectures, to permit me to give 
the analysis of a curious passage in Diodorus Siculus, (b. ii. 
art. 70,) which appears to me to preserve, under the veil of 
allegory, a tradition relative to the changes which these coun¬ 
tries have undergone, which 1 think not inapplicable to my 
subject. 

“ The earth brought forth /Egide, a horrible monster, from 
whose throat issued a fearful quantity of flames. It appeared 
first in Plirygia, burned up thdt country, which took its name 
from the disaster,^followed, as far as India, the chain of Mount 
Taurus, and reduced all its woods to ashes; then falling back 
upon the Mediterranean, it fired the forests of Lilian, traversed 
./Egypt, carried its ravages as far as the western parts of Lybia, 
and, once more changing its direction, terminated on the Cerau- 
nian Mountains. It desolated the country, caused a portion of 
the inhabitants to perish^ and t forced the remainder to expatriate 
themselves to escape death. Minerva, by her prudence and 
courage, slew this monst^J*, and has since borne its skin on her 
breast as a defensive arinour. The earth irritated ,by its death, 
gave birth to giants, which were vanquished by J upiter, aided 
by Minerva, Bacchus, and other deities.” 

Here, as in all the mythologies of antiquity, the various 
agents of the poWj|r of nature are deified or personified. The 
action of subterranean and volcanic fire, is represented under 
the. allegory of a frightful monster, vomiting forth torrents' of 
fire, which travels over, successively, the mountains of Asia Mi- 
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those of Greece* teiminat&s its de^dating course on the moun¬ 
tains of Kime$a, in tjke face of Italy* Now, these are precisely 
“the mountains wheremineralogists have detected the traces of 
volcanoes. 

Even in the time of Homer, the geographical knowledge of 
the. Greeks, relative to the south-west of Europe, was very ob¬ 
scure, and it is therefore not surprising, that, at a period much 
more ancient, the traditions have not embraced a greater extent 
of country. ‘ 

The calm of Nature, the repose which she accorded to these 
unfortunate regions, by the extinction of the devouring fires, 
and the re-establishment of order, were attributed to a consol¬ 
ing and benetent divinity, to the wise Minerva, and such is, 
perhaps, the primitive origin of the consecration which the Athe¬ 
nians made to her of their cities. * 

Pardon this digression. I believed myself to have caught a 
glimpse of the manner in which the remembrance of the last 
volcanic eruptions, of which a western part of the Ancient Con¬ 
tinent has been the theatre, was perpetuated ; that it had been 
clothed, after the manner of all the earlv historical facts, under 
the disguise of fable ; and T haVA therefore produced the mo¬ 
tives of my conjectures, attaching to tln rn no other interest than 
that which a search after truth inspires. 


Art. X* —Observations on the Countries of Congo and Lo- 
ango, as m 1790. By Mr Ma^weiil, Author of the Letters 
to Mungo Park, 8ec. &c. (Continued from Vol. V. p. $75.) 


Binns.---4<ma, or Whidah Birds 


JWe 


ere arc vast num¬ 


bers of these iil Loango. Theyare about thefeke of a bullfindh, 
and are marked like that bird on the wings. - The feathers of the 
tail, which is about five times the length of the body# are beau¬ 
tifully arched, and have a fine gloss. T^e Portuguese, by 
whom they aVe eaded Uwmpasara chanmda veitvct, .prize them 
highly fbr their beauty, and keep them in cages in their houses* 


* on the Countries of Congo and Loango* 

where - I haveoften seen them.— Boolicoco. Some 
have asserted, that Angola abounds with Peacocks* which are 
inclosed within high walls for the king’s amusement, aftd that 
none of the natives dare kill them. These, I suspect, are " 
the Boolicoco of Angoya, a very beautiful lard; but to what 
species it belongs, I know not., It has neither the scream of the 
Peacock, nor his train. It is about the size of a pheasant,— 
very wild,—and^ numerous. The name Boolicoco, ia derived 
from its note, coc-coc-coc. The back and wings are of a light 
green,-Athe breast, and the large; feathers of the wing, are 
brown,—the bill, red and yellow; the tail is long, and covered 
with transverse bars of green, black, and yellow ; but without 
moons: it has, however, the crest of the peacock.— Pigeons, 
Lonngo can boast of a great variety of Pigeons of all colours; ’ 
some are green, so that they cannot be distinguished from the 
leaves amongst which they conceal themselves. They are fre¬ 
quently so fat, as to Imrst'wlum brought down by a shot.— Mam- 
guanza. This bird is about the size of a turtle-dove, and of 
most, exquisite beauty. The bloom on its gorget, when distend¬ 
ed like that of the pigeon, varies from a flaming purple to an 
intense blue, according to the light in which it is viewed. They 
are to be seen in large docks, hovering near the fishing parties. 
It is, I believe, die Blue Holier of the Leyerian collection.-*-*; 
Pelican. The Pelicans of Congo,* which are the largest of .the 
kind that I have sefcn, keep together in flocks of many thou¬ 
sands. They are quite unpalatable, from their rank fishy taste. 1 
Thuve sometimes shot them, and stuffed their skins; but owing 
to a superabundance of oleaginous matter, and the warn wea-/ 
ther, they could not be preserved. The wings, when stretched, 
measure ten feet from tip to tip.— Parrots . Every morning, the 
Parrots leave their rooming places in large flocks, in search of 
food, and return in vdie evening. A confused qoise denotes 
their flight. They nestle in societies on the large cotton-trees, 
and it was no uncommon tiling to see upon one tree alone, up¬ 
wards of an hundred nests. These are generally scooped out of 
the bark, which is very thick and easily penetrated .—Coosu En~ 
queta. This is a green Parroquet not larger than a sparrow,^# - ' 
Very pretty bird.— Toucan. There is a species of Toucan in the 
woods, about the size of a magpie, with a monstrous protuber- 
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ancenpon the tipper mandible. I believe it is the Hamphastos de¬ 
scribed by naturalists.— Flamingo. The brilliant scarlet plumage 
of this bird produces a beautiful effect in a dock : tbe length of 
* its legs, however, gives it rather an awkward appearance on dry 
ground; but these, and its long neck, ate absolutely necessary 
for procuring its food, which it searches for amongst reeds, in 
marshy grounds, and in pools of water* The form of the upper 
bill i& well calculated for assisting it in this operation. When 
flying, the whole bird exhibits the form of a cross, whence the 
Spaniards and Portuguese call it the Bird of Christ, ancl there- 
fore will not suffer it to be molested in their territories. The 
islands and sand-banks of the riv^r are frequented by vast flocks 
of Flamingos, Muscovy ducks, plovers, coots, curlews, water- 
hens, &c.— Owl. Among others, there is a small Horned Owl, 
about the size of a canary,—a very singular little bird.-— Swal¬ 
lows. Great numbers of these frequent Congo in September. 
They are much larger tliah those which visit Britain; but 
whether they migrate, or remain in some part of the country 
throughout the year, 1 could not ascertain. 

There is a small blue bird about the size of a linnet, which, 
from its social habits, deserves to be mentioned. It nestles in 
whole flocks upon a dwarf busby tree, and I have sometimes 
counted to the number of five hundred nests upon a single tree. 
One is apt at first sight to mistake them for fruit. 

Gjeiass-cloth. —The substance of which this is manufactured, 
is prepared from the inner bark of a broad-leaved plant of the 
bamboo species. During the intervals of leisure in the hunting 
and fishing seasons, great quantities of.it are collected from the 
marshy grounds; and at the ren^ezvdtis of each patty, every 
idle pe$fon is immediately set to work to prepare it for use be¬ 
fore, fie sap exhales. When completely disengaged from the 
external bask, it is hung up in handfuflNo drypart of it is 
Oibrwards stained with various substances, whbbproduce very 
vivid and lasting odours. It is then worked up into cloths 
and different pieces of dress. * 

There is a small kind, chiefly used by the princes.—covered 
with raised work of great regularity, and surrounded with a? 
fringed border. These arc all mad 6 ^ potn *be fibres before they 
are spun. The spinning is performed by the simple operation 
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state, it ift wrought imo ^awls aiii^ caps, and other pieSe* of 
dress. r , 

. * Thecaps are knit with a*. Single v rieedl#4n a very ingenious 
mani«^»-^<^tawing at the erown. * They present the appear- 
ance of alternate aonesof raised and inverted work, assuming 
different pateras/ Their valuevaries front one to two guineas. 

**3Bhe shawls are generally of a circular form, with an opening 
in the middle to admit the head. They-likewise are knit, and 
haven Variety of open work upon them. Two small semicircu¬ 
lar segments are left opposite to each oilier upon the circumfe¬ 
rence of the shawl; from each, of these, a large tuft of untwist¬ 
ed fibres is suspended by a number of threads, wrought into the 
shawl alongst the margin of the segment, like radii of the circle 
of which it is a part. These tufts serve both for ornament and 
fly-flaps. 

If the material, from which these articles are made, were ma¬ 
nufactured in the same manner as flax, it might become very 
valuable; for it could be reduced to great fineness, the fibres 
being remarkably strong, and capable of very minute division. 

Money. —When manufactured, grass-cloth becomes the repre¬ 
sentative of wealth: each piece is about 20 inches long and 15 
broad, and worth threepence. * With these, purchases of slaves, 
ivory, corn, pepper, &c. are made; and a person going to mar¬ 
ket, takes a roll of them under 1 his arm. A certain nuinber 
sewed together y make a* piece of a proportionally higher value, 
which at the same tune serves for clothing. 

T.^-Travellers say, that Congo and Loahgo abound 


i» great varieties of beautiful trees, shrubs, and flowers; but 
during? the ^ seasons in which I have always happened to fie 
there, they were lvt con^tmous * a few scarlet flowering trees, 
at a distance ny the tore&ts, being all that Were* Ofr&rvoMe 5 
%<m the hi 'Well- known, however, that pieces Of 

valuable cabinet timber, haVe at times been picked up among 
tj*a fire wood, and sold in Liverpool at ope guinea a foot* 
itefrpod, on red Saunders, grow* to a very laige tree. It fur* 
* Valuable dy4 and cohsd&itos the chief article df 'tr^e 
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''Th*$S^«yi£tee abounds in L'oango, and furnishes* scepfrW for 

Vt, 11. January 1822. 
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1, ® utat *« ^PBer.s^^ould idM.nN^ 

p^TTO»^®E^T|i^tihqe j|;.roytns to anfenomous siae. I^tpeg^ 
-sured two g£ 1$ fatbomfcin cb*mmfeFence. Thu 

bark, which W ah u&^tidck, $iek»& miik/]|jice when woun<t^ 
ed. Thq wood h so pervious, that k admits of jvooden pqp t b£ 
ingdriyeh into it, whereby the natives are enabled to mount' 
the tree in search of the birds which build among its branches, 

i * _ t *5* ^ v v 

It is called by Europeans, the Palaver-tree, from dm confsutta- 
tions that are held under it. 

Elastic Gum, or Indian jfcubber ,—The tree which produced; 
this substance is very abundant here, ^he gum, when firs$ 
drawn from the tree, resembles tfeam, both in colour and eon- 

i 

sistence; mid it is probably in this state that the South Ame¬ 
ricans run it upon bottle-shaped moulds. Upon exposure to the 
air, it quickly coagulates. The natives form it into foot-balls, 
which have an astonishing spring and elasticity, and are admira¬ 
bly adapted for that purpose. 

Calabash.--— This is the shell of a species of gourd, used for 
holding wine and other liquors. It is sometimes beautifully or¬ 
namented with indented figures. 

Fruits.— Very few of the West India fruits are to be found 
either in Angoya or Chimfooka. A solitary Lime tree at Oyster 
Haven, is the only one X have observed; but, according to the 
reports of the iBushmen, pine-apples, oranges, and sugar-cane, 
grpw luxuriantly in the interior, They have, however,^ fruits 
peculiar to the climate, which are very refreshing td seamen after 
long voyages. There is one called Phoote that gnaws in bunches 
like grapes, of a pleasant acid taste; also a black plum, larger 
than a damson, of an agreeable musky flavour. 

VnGETABLjEs,—The chief articles qf vegetable food in Congo 
and LoangOj are plantains, Indian corn^gassavS, peas, potatoes* 
yams, and a species of nut w|iich is roasted far eating. Thee? 
are siWeryva^ilpt, and, as before m^njtbqed, are prineip(^| 
cultivated i.^topvqred by the women. The plantain VB&Mfc 
sava ape ofJjSiapid growth, and extremely productive. 
p^> cal ly Bythe French dm Angola pea, grow upon a*«$T 
shrub t n^pmlike the, laburnum, six or seven feet high, upjljl 
thougJiSther a more flatulent food than thfc common pea,aj» 
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Very agreeable an# Veil t&s$Cd. f They have alsoa pleasant ofa* 
rifiwouf pepper, widu which, aiong^with Cayenne, they Season 
their meats* Cotton, Cayen^s b^p^r, Palma Christ! (the 
stymTh from which <^tor-oil Is extracteS^ *^fc>w spontaneously, 
and may he collected in any quantity. 

Minei^ls.—O f these 1 can say nothing, having been at no 
pains to collect specimens; but if we may judge from the pom¬ 
pous, names of Mountains of the Sun, and Mountains of Crys¬ 
tal, given by travellers to some of the high ranges of land, a 
great variety of these might be obtained. At Maleniba, the na¬ 
tives brought me a cubical piece of blue shining ore: it was 
heavy, and not unlike lead-ore; but on examining it a month 
afterwards, I found that the action of the air had reduced it to 
a grey powder, which makes me suppose it was manganese. 
Some of the rocks in the Congo have a greenish cast, resem¬ 
bling pyrites. 

Scenery.— The whole of the coast between Mayumba in 3 * 
60', and Benguela *Nova in 12° 30' south latitude, affords the 
most delightful prospect from the sea that can be imagined. 
Perpendicular red cliffs in many places skirt the shore, while the 
back ground consists of mountains, here, receding far inland, there, 
approaching the sea. Several of these mountains are crowned 
with lofty semicircular precipices, set, as it were, in fringes of trees 
and shrubs; one of these to the southward of Benguela, from 
its resemblance to a hat, has beeh called Hat bill by voyagers. 
In other parts, they are studded with pinnacles of single rock, 
like monuments of Itoman or Egyptian grandeur. On the sum¬ 
mit of a high hill seen from Embomma, there is a rock of this 
description, called by the nerves, Soanna. Another hill to 
leeward of Ambrizc, has a rock of prodigious length and bulk 
lying across its summit. The intermediate space between the 
ridge of mountains and the sea, is beautifully diversified with 
rising grounds, and ornamented with clumps of lofty trees* The 
effoct of the whole is magnificent, and lias no doubt led the 
Portuguese to apply the names of many of their most romantic - 
and picturesque scenes in Portugal, such as the Caseais, &c., to 
certain views at this fairy landscape. Immense lawns and pas¬ 
ture-grounds compose the greatest part of the fore ground* < 

* “ ri ' E % 
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Long Grass.— To all appearance, when $§en from a distance, 
the grass would Hot afford concealments a rabbit, but in reality, 
if is' so long as to bidden elephant,beifig m many "places 111 feet 
long. Even on tbllitlb, where the seal is shallow, it rises five or 
six feet in bright. vvr Tlk footpaths formed by. the natives, wind 
through it in the most intricate and perplexing^ mrimer, and can¬ 
not be traversed but with considerable danger, owing to the con¬ 
cealment and opportunity afforded to all the hostile tribes of 
these regions. To guard against attache when traveUing'rnider 
night, the natives carry blazing torches made of plantain leaves, 
besmeared with an odoriferous resin. From this resin, a drug¬ 
gist in Liverpool extracted an essential oil which he sold for 
nutmeg-oil! 

Con flage ations. —The great risk and inconvenience of tra¬ 
velling through the long grass being much felt, the natives neVer 
fail to burn it in September or October when completely dry and 
Withered. A voyage to the coast at this season, were it only to 
behold the waving lines of fire, would be amply repaid, I had 
the good fortune to witness a scene of this kind at Embornma, 
where the hills rise more abruptly from the plain than they do 
upon the sea coast. Being in the night time, it produced an 
effect, not only sublime, but terrifid. When the flames reached 
the hills, two miles from the ship, they cast so great a light, 
that it was possible to read on board. The fire raged in a con¬ 
tinuous blaze fully six miles in length, producing a noise some¬ 
what like distant thunder; and from the Alpine nature of the 
ground, assuming a variety of singular shapes and extraordinary 
forms. 

I cannot but think, that the little Jiamlets and villages must 
frequently suffer on these occasions, unless that the inhabitants 
take special care to have a sufficient space clear of grass around 
their dwellings; and even then, thcK^jpmbustible materials of 
which they are built, leave them at the mercy of every falling 
spark. It may be remarked here, how liable they must always 
be, mi that account, to accidents from fire* . , 

For a week or tenAays after the conflagration has passedb^er 
the facecf the country, nothing can be conceived' more dismal 
and waste; but the luxuriant verdure which rapidly advances 
in the beginning of November when the moist weather sftain. 
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quickly effaces every vestige of fire, and makes ample amends 
for the few days in which "blackness and desolation kept joint 
possession of the earth. To these annual conflagrations, and to . 
the effects of the ashes on the soil, must be ascribed the civilized 
and Cultivate# appearance of the country. This is the harvest 
of the carrion-crow, the kite, and the vulture, which keep hover¬ 
ing in the rear of the flames, pouncing down upon snakes, 
lizard^ crabs, &c, destroyed by the fire; and, as already men¬ 
tioned, the Boa Constrictor itself, which fears no other enemy, 
frequently falls a victim to the fury of this irresistible fqe, and 
becomes the prey of these rapacious birds. 

(To be continued.) 


Art. XI .—Observations on the Difference of Level of the East 
and West Seas . By John Robison, Esq. F. R. S. E. In a 
Letter to Dr Brewster. 

Dear Sir, 

On looking over some old numbers of Thomson’s Annals, my 
curiosity was excited by the statements which appear in the fol¬ 
lowing extracts. 

In the number for September 1816, p. 163, Dr Thomson, 
speaking of Birmingham, say3: 44 Its elevation has been well 
44 ascertained, by means of the numerous canals which proceed 
44 from it in all directions, and afford a level both to the cast and 
44 west coast. It must be observed, however, that die height 
44 above the level of the sea., as determined by canal-locks, is 
44 not to be implicitly depended on; for, according to the data 
44 furnished by the canals, the Irish Sea is 50 feet above the Oer- 
44 man Ocean; but 50 ieet is certainly far Beyond the truth *.’ v 


* in the same page there decors thb passage: “ Barbeacon, a conspicuous 
« spot about eight miles north of Binningham, is 750 feet above the level of the 
“ Th&nefe U Brentford*' Mr Creighton determined its height above Birmingham 
“ byl«yeyipjt> he found the height, os given by the authors of the Trigonometrical 
1 ‘ Survey, deviates no less than 150 feet from the truth.’’’ The well known scru¬ 
pulous acfcuouy of the operations of the survey, and the talents of Mr pjeighton, 
tahke h likely'that there is some mis&pprehdnjioti in this statement. ' ' 
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-Again, in the Number for November. 1816, p« 39& u The 
u difference between the height of thej&a on ( the east and west 
* 6 coasts of Britain is 50 feet. 1 ’ 

In the Number forMareh 1817, p. 177. Mr Galton, F. B. S. 
in a paper on canal levels, says, f< in connecting these sections, 
* I obs^fved with some surprise, that fhe 'Thames at Brentford 
“ appealed to be fourteen feet k^wer than the junction of the 
“ Duke of Bridgewater’s canal with the Mersey at BuncojpeS*^ 

The discrepancy of these statements,—-the obvious impossibi¬ 
lity of the one, and the improbability of the other, made me 
. desirous of ascertaining the point of fact, where the two seas 
approach so nearly as in the Fritzs of Forth and Clyde. For 
this purpose, I instructed the superintendants of the east and 
west districts of the Forth and Clyde Canal, (on three particu¬ 
lar days), to take notes of the rise and fall of the tides at their 
respective ends. I at the same time took measures for ascer¬ 
taining the actual difference of level of ery lock, when full 
and when empty. I take the liberty of sending you the results, 
in the hope that some of your readers, who may possess infor¬ 
mation regarding the slope of the surfaces of the two friths, may 
communicate what may be necessary to complete the connection 
of level to the open ocean on either side. When the Caledonian 
Canal shall have been completed, it would be satisfactory to 
have a similar set of levels from the Linnbe Loch to the Beauly 
Frith. 


1821. 


Obmvations at Bowling Bay on the Clyde * 
Feet. In. Feet- In. 


Oct. 13. A calm day, High Water, 152.1, Low Wafer, 159.84 below el 

V_ 1 C*.___1__— _ V ^ 


- --«-c 

from W. / 

Nov. 3* Neatly cahn,-\ 
with consider- ( 
, able flood in ( 
the river, 


Ho. 

150, 

-t 

do. 

157.103 

do. 

Ho. 

153404 

do. 

157.24 

do. 




The Superintendent considers the tides of Lt and 3d No¬ 
vember to ^ irregular, and that of the 13th October to be a 
fair average one, 
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Observations at Grangemouth on the Frith of Forth: 

1821. ’ • •; % 1 . Feet. In. 

■Oct. 13. ’ , High Water* l44.6» Low Water. 162.6 below summit level. 

Nov. 1. A gale from W. do. 15|J8, * do.' not ifpw ified. . do. 

Nov. 3. Fresh breeze from S. do. <152.8, . -do. «de. do. 

The Superin tendant of this district considers the tide of the 
ISthOctober to be nearly two feet higher.than the Average, and 
those of November to be much lower. 

From all ’I can learn from the persons employed about the 
two extremities of the Canal, I iafer that the descent on the 
west end from the Summit-level to average half tide, is 1.55.10, 
and that the descent at the east end is somewhere between 154 
and 155 feet. 

I may here notice that the effect of wind in altering the level of 
the surface of water, is strongly exemplified in the reach which 
forms the summit-level of the Forth and Clvde Canal. This 
reach is about eighteen miles long, nearly in a straight line east 
and west. When a westerly g-tlc has blown for some time, the 
action of the wind sweeps away the water from the west end, 
sinking its surface, and accumulating it at the east end, where 
it escapes over the lock-gates in a stream sometimes ten inches 
deep. 

The observations of the tides at cither end of die Canal are 
to be continued for some time, and if I should find that the ave¬ 
rage differs from what is taken above, I shall communicate the 
result. I am, dear Sir, yours very truly, 

John Robison, 


Art. XII .,—A Monograph of the Genus Erixevm. By Robert 
Kaye Greville, Esq. F..R. S. E. M. W. S. &c. Com¬ 
municated by the Author. 

rp 

X HE genus Erineum is so distinct' from all other known ge¬ 
nera of fungi, that none can possibly be confounded with it.’ 
At the same time, it would be extremely difficult to give a sa¬ 
tisfactory account of its physiological,structure. Our knowledge 
of these minute plants is at present so limited, that even Jto at¬ 
tempt to describe it would be unptudent. I shall tlHsrefore 
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touch upon nothing which is not clearly perceptible with the 
aid of a good microscope. 

This fungus is found only upon living leaves, on the under 
or upper surface of which, it forms rather broad and much de- 
pressed'tufts, of various colours, sometimes in the form of dis¬ 
tinct" spotes,; or so running together, as to cover a great part of 
the leaf. «Thesp patches, under the microscope, appear to consist 
of a great number of short filaments, or rather tubes, of a sub- 
rigid, diaphanous, and somewhat succulent aspect, of various 
forms, cylindrical, turbinate* subulate, clavate, &c. and often 
truncate at the summit ’ These tubes in some species seem to 
contain sporules in great abundance, as in E. aurewm ; but in 
others they are entirely wanting. Their nourishment appears 
to be derived from the juices of the parent-leaf, from the check 
they receive when the Jcaf is plucked before they are mature. 
Many specips require some weeks to attain their full growth ; 
and in some, as E. acerinum , there is a succession during the 
greater part of the summer. 

JErineum is,situated in the sixth and last Class (Gymnocakpi) 
of Persoon’s System of Fungi, betwixt the genera JJematium 
and Racodium . The character of the former is, Byssi caspitosi 
aut effusi , Jtta larvin ; that of the latter, Byssus subcompacta , 
pannum referens. 

In the Synopsis FI. Gall, by Lamarck and I)e Candolle, Erl 
nemn is nearly at the end of the first division* (fungi JHqmentosi ) 
of the first Tribe (Gymnocarpii), anti connected with the ge¬ 
nera Conoplea and Stilbum. * 

In the more recent work of Nees von Esenbeck, JErineum is 
found with Rubigo (Link), under $> sulJ-section, entitled Byssi 
parasitiei, of which they form the only genera. Rubigo , in my 
opinion, cannot, on any reasonable grounds, be kept separate 
from JErineum,' I have, therefore, along with most other bota¬ 
nists, continued U> consider them as the same. 

None of the species of Erineum have hitherto been found on 
herbaceous plants *: indeed, so completely are they confined to 

M " V ‘ " W "■’ - ‘-TTJ II. r» • ' ’ •** r * i — ■■■ — 

* Krincum aitivUlutim, Syn. Ft Gall. p. 1-5. *.uid to grow on the dead stems* of 
.htHffoueroys^ plants, is Dcmntivm arYiful(ttnin of Persoon ^ bo entirely does it differ 
hom I'lrineufn, that'if is surprising how it has been admitted into that genus. 
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trees, that thfe vjne Ja the only exception at present known. 
Among them, therefore, are we to look for new species; and the 
American botanisti.would find ihis labour amply repaid by an* 
attentive search through his varied and splendid forests. In 
our own country, several known species of this genus remain to 
be detected* and, in all probability, many new ones. Our native 
botanists may rest assured, that, fromthe shortness of the period 
which has elapsed since the study of the minute fungi lias been 
prosecuted in this island, no conjecture can be formed as to the 
extent of its riches. , . 

The only Orders, on plants of which, species of Erineum have 
been found, are, Ament ace®, Rosace® (Pomaces), Nueu- 
eace®, Tin ace jb, Sabmentace®, and Aceeace®. Of these 
the first contains, trees the most favourable to the production of 
Erineum. 


ERINEUM, Link 

Fungiis epiphyllus depressus sub-grumosus vel sericeus. Tubi 
cylindriei clavati aut turbinati, simplices vel .composite, in 
caespitulum congest! *f*.— Gr. 

* Ca&pituH grwnosi. 

Erineum acerinum, Pers. 

Plate II. Fig. 6. 

E. hypophyllum depressum maculmforme vel, confUuens rufo- 
fuscum, tubis inclihatis flaccid!s clavatis rare turbinatis,— Gr. 
Erineum acerinum, Pers. Syn. Fung. p. 700. 

• De Cand. FI. Franc, tom. «. p. 7'i- —Syn> FI. Gall. p. 15. 
Albert et Schtv. Conspeet. Fung. p. 370. * 

Moug. et Nest. Stirp. Cryptog. 10$, 

Hook. FI. Scot. Pt. if. p. $4. 

Mucor femigineus, Bull. t. 514. p. i2. 

Hob. In foliis Aceris pseiulo-platani; vere, restate, autumno; 

White, pale pink or yellowish, in its young .state, changing 
frequently into rose-red, and finally into a deep fulvous colour. 
The spots or tufts are dense, depressed, very-irregular in form, 

. «■■■■ .* ■■■■■ . ——- - 

i* Persoon, in his Traits sur les Chatnptgnotts comestibles, has a few observations 
on this genus, which he considers among lea moieiatwrea, very unjustly Z think ; for, 
though it may come next to them in a system, it docs not by any mean* 'ifoUaw 
that it is produced by the same cause, or under the sauro -circumstance*, * jko aijw> 
mentions the necessity of dividing Erineum into two or three geatwif ,iWt, from 
thc*spe<jies at present known, I do not perceive how he can find sufficiently natural 
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and often so confluent as to cover a great part of the leaf. Fi¬ 
laments, or rather tubes, glistening under a pocket lens, and 
bent at an obtuse .angle. Under a high power they are da- 
vote, flaccid and diaphanous, marked occasionally with irregular 
transverse or -oblique lines. This is one of our most frequent 
species, and begins to form on the inferior surface of the leaves, 
soon:after the tree is tit full foliage, • „• 

At Itoslin and Braid Hermitage, it is very luxuriant and 
abundant. 

Erineum krrtuo8um y mihi. 

Plate II. Fig. 2. 

E. hypo- et epiphyllum maculflefprme irrcgulare albo-fcrrugi- 
neum, tuhis linearibus cylindricis tortuosis apicibus rotundatis. 

Hab. In foliis Betake albee ; vere et aestate. 

A beautiful species, white in.its young state, and pale or un¬ 
equally ferruginous when old. Spots irregular, occasionally on 
the upper as well as the under surface, somewhat tufted, and in 
a slight degree imniersed. Tubes, under the microscope, long 
and entangled,# linear, iHexible, cylindrical, diaphanous, ‘rarefy 
incrassated at the a|tex. This species seems to prefer the young 
and luxuriant leaves winch are found iii shady situations, on 
the lower branches of young birch trees. It occurs in spring, 
and early in the summer; and gi*ows at Ravel rig Toll, near 
Currie, among the saJices; and at Bilston # l3urn, both in the 
neighbourhood of Edinburgh. 

* 

Erineum tiliftceum, Pers. 

Plate III. Fig. 3. 

15. hypo- et epiphyllum pallidum psespkuli wipe conflucntes, 
tubis linearibus gracilibus apicibus incurvatis.—*-6V. 

Erineum tilfeceum, Pers, Syn. Fung. p. 700. 

De Condi, FJ. Franc, tpm, ii. p. 74—-Syn. FJ. Gall, p, i.?, 

AtbcH el Scfm. p. 370. 
ffl&ttg. et Nest, No. 98. 

Nces wn Esenb, p* 6*. t* 5. ft ^ 

Hob* In foliis Tiliae europm® • restate. 

Always of a pale colour^ but in age somewhat yellowish, very * 

ana distinctive characters* It ought always to be remembered, that, in plants w 
mhftitd a» tfioste imder consideration, the microscope can alone be trusted in tracing 
truegenetit and specific ehan^tlrs. plants, whose aspects differ considerably 
before the baited eye, may agree, -when magnified, and cinftot therefore be sepa¬ 
rated. 
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slightly immersed, and rather tuftcd. ’Spots or tufts roundish, 
sometimes confluent. Tubes linear, slender, somewhat rigid, sub- 
cylindrical, bentywkh the apex incurved, and rarely sub-incras- 
sated; in someof die tubes are occasionally appearances of septa, 
but their existence is very doubtful. There can be no doubt of 
this being a true Erineum, although, as Be Candolle observes, 
it may be less understood tban-its cpng^ttfirjl* * In the.summer 
mouths, this species is not uncommon: on the Continent, but in 
this country it has not yet been discovered. 

Erineum vtii}, Schrad. 

Plate II. Tig. 3. 

E. hypophyilum csespitosum gregarium sub-confluens, rubigmo- 
sum vcl fuscum, tubis lortgis linearibus intricatis flacridis.— Gr. 

Erineum vitis, Schrad . ex Sell lei ch. Crypt. Exsic. No. 100. 

He Cand, FI. Franc, tom. ii. i>. 74.-'—Syn^Fl. Gall. p. 15. 

Moug. et Nest. No. 199 
Hab. In foliis Vitis viniferae; estate. 

At first whitish, afterwards pink, lastly reddish and sub-fer¬ 
ruginous. Spots, numerous tufted, roundish, or sub-angular, 
sometimes confluent. Tubes, very long, linear, ftexuose, having 
ofteri a geniculatpd appearance, flaccid, weak, apex rounded. 
A fine species, confined to the inferior surface of the leaf, and 
tolerably abundant on the Continent during the summer months. 


; E^ikeiim snbulatuni) milii. *" 

Plate II. Fig. 4. 

E. hypophyUum lptipsculum sub-quad ratura tomentosum pallia 
dum, tubis siib-rectis longe attenuates, 

Hab. In foliis Jughmdia regiae; spstate. 

A white plush-like down is the first appearance of this plant, 
which, as it advances to maturity* becomes sub-tomentose, and 
of a pinkish or dirty-white hue. Tubes, long, cylindrical, dia¬ 
phanous, sub-erect, and gradually attenuated. The veins- of the 
leaf, at that part where the plant is situated, aj-e considerably 
thickened, which gives it a-soiid and dense aspect, and, from 
bring confined betwixt the parallellateral veins, if has in gene¬ 
ral the figure of an oblong square. . This species is rather iin- 
freqtlent: it has been found in France ? but not pviblisbed;; apd 
last summer Tript with it on t a walnut-tree, close to thtv house, 
at Braid Hermitage, near Edinburgh, 
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Ebineum De Cand. 

Plate II. Fig. 6* 

E. hypophyllum tomentosum confluens mfo-auran datum, tubis 
longis linearibus flexuoris attenuatis.— Gt. 

Erineum flicinum, De Cand. Syn. FI. Gall p. 15. 

Hah. In Foliis Quercus ilicis, rarius *. 

Changing from a yellowish to a rich orange-brown; tomcn- 
tose, tufted, generally confluent, and preferring the margin of 
the leaf, which is frequently Tblled in so os partly to conceal the 
plant. Tubes, long, flexuose, linear, atenuated and acute. 
They have sometimes the appearance of being irregularly di¬ 
vided by oblique lines, the nature of which I have not been able 
to ascertain. This is a very handsome and rare species, and 
only described, I believe, in thp Syn. FI. Gall It grows only 
on the lower surface of the leaf, and is iu perfection in summer. 

Erineum clandestinum , mihi. 

Plate II. Fig. 8. 

E. hypophyllum alba-roseum confluens margine folii involuta 
obtectum, rar& macula-forme, tubis brevibus ovatis sub-capita- 
tis vel clavatis. 

Hah. In foliis Crateegi oxyacantha ?; eestate. 

Changing from white or pale pink to an Unequal ferruginous 
colour, which is darkest,when the plant happens to occur in the 
form of spots, in the centre of the leaf; it is in general confined 
to the margin, which is so completely rolled in, as to entirely 
conceal the plant. This is probably the^reasoh why it has been 
*o long overlooked; to the eye even of a nice observer, it 
might pass as a receptacle of insects. The tubes are short, very 
simple, and often tinged with yellow, tn spring and summer 
it is not unfrequent, particularly at Roslin, by the river side be¬ 
neath the Castle, and in rimilarsituations; 

-y—---—. . .. ...*-*- 

* TJjfi possession of this very rare species, with two others not hitherto de¬ 
scribed, I owe, to the kindness of py acute botapical friend 6, A. Waikfer Arnott, 
who received them in Paris from the Herbarium of tile Baron Deiessert, and 
riividedthein with me. 
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Erineum alneum, Vers, 

Plate II. Fig. 7. 

E. hypophyllum inaequaliter maculosum vel effusum albo ad ful- 
vo ferrugineum, tybis raniosis capitatis su5~racemosis.— Gr. 

Erineum alneum, Pers. Syn. Fung, p. 701. 

De Cand. FI. Franc, tom. ii. p. 593. Syn. FI. Call. p. 15. 

Albert, et Schw. p. 371. 

Moug. et Nest. No. 99- 

Hook. FL Scot. Ft. ii. p. 34. 

Rubigo alnea, Kees von Esenb . p. 64. t. 5. f. 63. B. 

Hob. In foliis Alni glutinosas; aestate. 

Colour white or pinkish in young plants, and changing in ma¬ 
turity and age to yellow-ferruginous or deep fulvous ♦. Spots 
or tufts very irregular, often so confluent as to nearly cover the 
inferior surface of the leaf, rpbust, grutnous, sub-immersed, 
which is ascertained by examining the upper surface of the leaf, 
lather than by the aspect of the plant. Tubes very beautiful, 
and unlike those of any other known species, dividing towards 
the summit into two, three, or four sub-patent, short branches, 
as thick as the rest of the tube, and each clustered with several 
globular, sessile heads, or perhaps more properly lobes. This 
species, which is far from being of frequent occurrence, is at ma¬ 
turity in the summer months. The only spot in which I have 
found it in this country, is by the river side half way between 
Lass wade and Rosjjn. 

Perineum bctulWy De Cand, 

Plate III. Fig. 1. 

E. cpi- rar& hypophyllum late inasqualitpr effusum sanguineum, 
tubis multiformibus turbinatis, clavatis vel capitatis, apicibus 
ssepe truncatis.— Gr* 4 

Erineum betake, De Cand. Syn. FI. Gall. p. 15. 

Albert, et Schw- p. 370. (excl. char, « rufo-Juscum," qui ml 
E- betulinmn pertmet.) 

Hab. In foliis Betake albee; vere et aestate. 

This elegant species is so remarkable on account of its splen¬ 
did sanguineous or purple colour, that it must attract the atten¬ 
tion of the most careless observer. Another species, how over, 
seems to, have be$n * confoundetl* with it by Albertini and 


* Dr Hooker has mistaken the colour of this plant in catling it nearly scarlet. 
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Schweinist, in their excellent Gonfipectit# Fungorum. A part 
of their character only belongs to the ’plant in question, as well 
as a portion only of the description. The other species is also 
peculiar to the birch, and hence the error of conceiving the two 
species to be different states Of one plant. E. betula. is almost 
invariably found on the superior surface of the leaf, is, of a deep 
blood-red colour, and very irregular in form; sometimes almost 
covering the leal’, at other times so spotted and scattered, that it 
has the appearance of having been dashed on by accident. The 
colour becomes dingy in old age, but does not change as the 
above named authors suppose. Viewed with a pocket lens, the 
plant appears finely granulated, and the tubes under a high 
power various in figure, turbinatp, capitate, and often hammer- 
shaped, with the summits truncated. So intense is the colour, 
that the tubes, undip the highest power of a compound micro¬ 
scope, retain a considerable portion. 

Erineum betulinwm has its spots or tufts mostly on the under 
surface, and the colour changes from white to a dark'ferrugi¬ 
nous, or even tobacco* colour. The tubes have some resem¬ 
blance in their form, but are smaller and more eccentric. The 
whole plant also is never so confluent as the other, nqr is it 
so completely emetsed. E. belulte seems to''prefer those leaves 
which have been some time expanded and more exppsnd to the 
sun, while the other is fond of shade and younger leaves. 

Summer is the l>est season for finding this»splendid Erineum, 
and it is by no means uncommon. At Ravelrig toll, near Edin¬ 
burgh* I have noticed it three successive seasons. 

Erineum pojmlmum, Pers. 

Plate III. Fi£. 4. * 

E. hypophylium maculaeforme immersum rufescens, tubis defor- 
mibus congregates crassis sub-ramoais apidbus irregularibus 
erosis.— Gr. 

Erineum populmUm, Pers. Syn. Fung. p. 700. 

De Cand. Syn. FI. Gall. p* 15. 

Albert, et Schrv. p. 871* 

Moug* et Nest. No. 100. 

Hab* In folks Populi tremulS ; testate. 

A singular species, changing from a purplish to a rich dark 
broWnish-red colour. t Spots distinct, entirely immersed, round-; 
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ish, rough. Tubes much clustered together, sub-branched or 
lobed, summits rugged and,deformed* of a pale pink; colour un¬ 
der a strong power of the microscope. This plant, is well mark¬ 
ed, and cannot be mistaken for any other species. It is con- 
lined to the under side of the leaf, and met with during the 
summer months in perfection. Of this island it has not yet been 
found a native. 

Eeineum betiilinum, Rebent. 

* . 

Plate III. Fig. 8. 

E hypo- rare epiphyllum fulvo-ferrugineum sa?pe confluens, tu- 
bis brevibus variantibus plerumquc sub-bicornibu^ aliquando 
turbinatis.— Gr. 

Erineura betulinum. Rebent. Prod. FI. Neomarch, 

Albeit, et Schrv. p. 370, (excl. part) vid E. betulae. 

Moug. et Nest. No. 200. 

Ilab. In foliis Betulae albue; vere et testate. 

Changes, as it advances to maturity, from white to ferrugi¬ 
nous, and lastly to a dark tobacco colour. Spots or tufts irregular, 
slightly immersed, sometimes confluent, on both surfaces of the 
leaf, but chiefly the under. Tubes dwarfish, very eccentric in their 
form, capitate or turbinate, but more frequently dividing at the 
top into two blunt, short, divaricate, liorn-like terminations. 
This plant has been- mistaken by Albertini and Schwieniz for 
an old state of E. bctul#. Vid. what I have said under that spe¬ 
cies., I do not possess the Prod. FI Nemarchicm , and the on¬ 
ly proof I have of this plant being described in that work, are 
the specimens published in that valuable collection the Stirpes 
Cryptogam# of Mougeot and Nestler, No. 200. As these plants* 
however, have never been subjected to rigorous microscopical 
investigation, it is very possible that my E . tortuosum should 
have been confounded with the species in question, as both it and 
also E. betid#) are found on the leaves of the same tree. In 
spring and summer, this plant may be found in shady and moist 
places: my specimens were'collected at Roslim . 
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Euinkum fagineum , Pers. 

Plate III. Fig. 2. 

E. hypophyllum depressum macuheforme aut sub-confluen;' ru- 
higinosum vel rufo-fuseum, tubis rbtu ndato-turbinatis apici- 
bus truneatis rare clavatis.— Gr. 

Erineum fagineum, Pers. Syn. Fung. p. 700 . 

De Cand. FI. Franc, torn. ii. p. 5<)2. Syn. FI. Gall. p. l/>. 

AV>ert . et Schtv. p. 370. 

Moug. et Nest. No. 97- 

* ltubigo iaginea, Nees von Escnh. Syst. tier Pil. et Scliw. p. 6 k 
t. 5. f. 63. «. 

Hah. In foliis fagineis j a-sttCte. 

Depressed, minute, pale when young, afterwards dark red¬ 
dish. Spots oblong, often confluent. Tubes somewhat va¬ 
riable in shape, but generally much rounded, with truncated 
summits. It has not yet been discovered in Great Britain, but 
is most probably a native. A variety of it is said to grow up¬ 
on tbe purple beech, particularly in Switzerland. It should be 
gathered in summer. 

Eiuxkum curium , milii. 

Plate III. Fig. 5. 

E. hypophyllum maculneforme irregulaiv rubiginosum, tubis ova- 
tis vel sub-orbiculatis truneatis. 

Hob. In foliis Aceris platanoidis; vere, testate, autunino. 

Colour rieli, dark, reddish. Spots usually distinct, irregular 
in figure, depressed. Tubes minute, very thort, suit-orbicular, 
afiex generally truncate. Albertini and Schweiniz have com¬ 
mitted an error in identifying this species with that which grows 
upon Acer pseudo-plantanus, as no two species can be more dis¬ 
tinct. This is another instance of the necessity of microscopical 
accuracy. E. curium is extremely rich and beautiful, and con¬ 
fined to the inferior surface of the leaf. Like E. aeerinum, it 
may he gathered during the greater part of the year. It is a 
native of France, Germany, and Switzerland. 

, v * 

Ebineum agaric/ formis, milii. 

Plate III. Fig. 4. . 

E. hypophyllum planum latiusculum sub-effttsum sordide rubi¬ 
ginosum, tubis brevibus capitatis turbinatis truneatis. 

Hal/. In Foliis Aceris campestris; testate. 

Coloul* pale or yellowish in its young state, changing in ma- 
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iurity to a pinkish red. Spots depressed, irregular, broad, of¬ 
ten very confluent, and less dense at their edges. Tubes re¬ 
markably turbinate and mushroom-shaped, varying sometimes 
to cuneiform. This plant differs entirely from E. acerinum , 
with which De Candolle, in the FI. Franc., has confounded it. 
At present it is not known in Great Britain even as a variety. 
It is found on the under surface of the leaf, and remains as long 
probably in perfection as the preceding. 

** Caspituli vel macula, serieia. 

Erineum aureum , Pers. 

Plate lit Fig. 7. 

E. hypo- rare epiphyllum sericeum aureum late effusuin, tubia 
flavis silnplicibus miniitissimis clavatis.— Gr. 

Erineum aureum, Pers. Syn. Fung. p. 700. 

Dc Cand. Syn. FI. Gall. p. 15. 

Albert, ct Schjv. p. 371. 

Hab. In foliis Populi nigra?; aestate. 

Of a splendid gold colour, becoming dingy in old age. When 
in distinct spots, immersed ; when widely effused, so as to cover 
nearly the whole inferior surface, which is sometimes the case, 
the leaf is collapsed more or less, and has, at first sight, the ap¬ 
pearance of having been the residence of an aphis. It rare- 
ly appears on the upper surface, and then only in small 
spots. The tubes are so minute, that they require a power¬ 
ful mifccroscope, but are then very distinctly seen, front their 
tiyc yellow colour; the yellow portion seitas to be enclosed 
within a pellucid covering, and probably consists of a mass of 
sporules, v.hich arc evidently very numerous, and appear to 
escape by an aperture at the ifpex. 

I gathered this plant during the last summer very abundantly 
at Carlowrie near Edinburgh, and in the neighbourhood of 
Glasgow. 

Erineum minutissimum , mild. 

Plate III. Fig. 1. 

E. hypophyflum pallido-sordido-purpureum sericeum late effu- 
sum, tubis simplicibus minutissimis rotundato-clavatis. 

Hab. In foliis Quercus roboris, vere et aestate- 
\ vefy inconspicuous plant, unless the eye of the botanist is 
VOL. VI. NO. 11. JANUARY 1822 
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accustomed to similar objects. It appears at first in the form of 
a faint blush, or slight change of colour, on the under surface of 
the leaf; this grows gradually darker till it has become of a pale 
reddish obscure purple, and of a minute sericeous or velvety as¬ 
pect. It forms large oval or irregular patches, and is most easi¬ 
ly detected by the leaf being more or less swollen or distorted. 
The tubes are very small, even under a high power, simple, 
and roundly clavate. It is a rare species, and occurs in spring 

&nd summer in the woods at Itoslin, and similar situations. 

« 

• 

I have to regret that one described species is wanting to com¬ 
plete this short monograph, but from its excessive rarity, I have 
not been able to procure a specimen. It is Erincum pyrinum, 
I’crs. Disp. Fung. p. 43. t. 4. f. % 

E. oblojigum laxum spadiceum is the only character given in 
his Synopsis. 

Albertini and Schweiniz add to the above distinction, Pln- 
man ncc congestion Jila laxa congcsta ; and conclude with Ha- 
rhsimwm item unica, solum vice inventum in pomario dumestico 
adJbliu Pyri Mali , cxcunle Juniq. 

Edinduugh, Nov. 15. 1S21. 


Explanation of'the Pieties. 

Plate II. Fig. 1. Etikieum acerbmm, natural size. 

2. Tubes of E, tortuosum, very highly magnified. 


3. Do. of E. vitis, do. do. 

4*. Do. of E. snbulatum do. do. 

5. Do. of E. ilk-harm, do. do. 

(), Do. of E. acerinum , do. do. 

7* Do. of E. alncum, do, do. 

8. Do. of E. clandcslinum, do. do. 

Plate III. Fig. 1. Tubes of E. beluhv, very highly magnified.. 

2. Do. of E. fagineum, do. do. 

3. Do. of E. tiliaccum , do. do. 

4. Do. of F-. population, do. do. 

.0. Do. of E. curium, do. do. 

6'. Do. of E. agaricifomie, do. do. 

7- Do. of E. aureum, do. do. 

8. Do. of F,. belulinum , do. do. 

9, Do. of E. minutissimum,do. do. 
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Art. XIII.-— Account of Kleeiro-Mugnetle Kjcpcrimcnts made 

by MM. Van Beeic, Professor Van Bees ofL'iegt ', and Pro- 

fesor Moll of Utrecht. In a Letter to Dr Brewster. 

Dear Sir, 

Tiie following electro-magnetic experiments may perhaps not 
be unacceptable to you. They were made jointly with my 
friend Mr Van Book of this city, and Professor Van llees of the 
University of Liege. Whatever may be good in them, must be 
almost entirely attributed to the ingenuity of Mr Van Beek, wlio 
had the principal share in defusing and fitting, up the apparatus. 

The electrical machine employed consisted of two plates of 70 
centimetres in diameter. The battery was composed of seven Ley¬ 
den phials, the coating of which contained 5962 square centime¬ 
tres. We employed steel needles of 7^ centimetres in length, 
as free from magnetism as they could be obtained. We had a 
sensible magnetic needle of five centimetres long, to explore the 
magnetism eommurheaied by electricity to the other needles. 

L Round a glass-tube was twisted a brass-wire, so as to form 
° # * 
spiral windings, turning to the right-hand side. A steel-needle 

was pul in the gla^s-tubc. The battery was discharged through 

the spiral wire, and the needle was found magnetic, having its 

north pole turned against the negative part of the spiral wire. 

2. The same experiment being repeated, with this difference, 
that the spiral was twisted round the glass-lube to the left hand, 
the needle became magnetic, but its north pole turned towards 
the positive side of the spiral v r ire. 

It must, be observed, That, jve call the north pole of lhe needle, 
that which directs itself to the north, when the needle is freely 
suspended. 

3. Ax steel-wire, 64 centimetres in length, was put in a glass- 
tube. Round this tube was twisted a spiral brass-wire, the turns 
alternately from right to left, then from lgft to right, again to 
the left, and so on, alternating eight, times on the length of the 
tube. The wire and tube were externally covered with sealing- 
wax, to prevent the electric spark crossing from one winding of 
the spiral to the next, the electric discharge being- sent through 
the spiral, and the steel being taken cut, had as many different 

F 2 
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poles (points const-qncns) as the turns of the spirals changed 


their direction. 

4. A brass spiral wire was used as in the 1st and 2d experi¬ 
ments ; but instead of placing the needle in a glass-tube, within 
the windings of the spirals? it was wound in paper, and fastened 
externally on the spiral, parallel to its axis. When a right- 
hand spiral was used, the needle was magnetic after the discharge, 
and its north pole turned to the positive side. 

5. The same experiment as the former/but the spiral is left- 
handed. The north pole is n«?w turned against the negative side. 

In this and in the former experiments, the poles of the needle 
were in an inverted direction, as in the 1st and 2d experiments. 
This may be rendered more striking, by putting in the same ex¬ 
periment a needle in glass or paper within the spiral, and at¬ 
taching another also in paper on the outside of the spiral. On 
transmitting the discharge, both needles will be magnetic, but 
their*poles inversely situated. This experiment was, we believe, 
first made by some Italian philosophers, but with galvanic electri¬ 
city : we doubted its correctness on making it the first time, but 
*vo found it to answer afterwards. 


G. Round a glass-tube was twisted a spiral of soft iron. In 
the tube was a brass-wire connected with the battery. In this 
way the battery was discharged through the brass-wire. T hen, 
taking away both the tube and the brass-wire, the steel spiral wire 
was found magnetic. If its turns went to iIfj right, its north pole 
was towards the negative side, but if to the left, to the positive 
side of the battery. The ends of this curious spiral magnetic 
needle, being brought together, it shewed of course no magnetism, 
but when loosened again, its magnetism appeared. 

7. A small glass-plate was placed on a straight copper-wire. 
On the glass, at right angles with the brass-wire, was laid a 
needle. The electric discharge being thrice passed through the 
brass, the needle was found strongly magnetic. The needle’s 
north pole was turned to the left hand, the observer facing the 
side of the battery. 

8. The same experiment repeated, with this difference, that 
now the needle was under the glass-plate, and the brass-wire 
above k. The poles of the needle were now in an inverted si¬ 
tuation the north pole to the right of a person with his face to 
die positive side of the battery. 
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9. A brass-wire was bent as ABC, Plate V. Pig. 8. Over this 
was laid a glass-plate, and on this a needle abed. The end A of 
the brass-wire being connected with the positive part of the bat¬ 
tery, and B with the negative, the discharge effected, the needle 
was found to have acquired three magnetic poles, ah and ed be¬ 
ing south poles, and be, the middle of the needle, a north pole. 

10. The same experiment repeated, with the needle under, and 
the brass-wire above the glass. The ends a b and cd were now 
north poles, and the middle, be, a south pole. 

11. A brass-wire AB, was bent.as in Fig. 9* On this was laid 
a steel-wire CD, a glass-plate being between them. The end A 
was connected with the positiye, and B with the negative side of 
the battery. This battery was thrice discharged. The steel had 
acquired as many poles as the brass-wire made turns. They are 
marked in the figure by N north, and S south poles. 

12. The same experiment as the former, only the steel-wire 
undermost, then the glass, and next the connecting-wire. Whero- 
cver in the former experiment a nortli pile was formed, there was 
now a south pole, and rcciproeally. It was found advantageous 
in these experiments to employ tin-foil attached against the glass- 
plate, instead of brass-wire. 

18. A needle was placed in the same direction, or parallel to 
the connecting-wire, a glass-plate being between them. The 
needle acquired no magnetism, though the battery was repeated¬ 
ly discharged. • 

14. A steel magnetic -needle was placed parallel to the con¬ 
necting-wire, and above it a glass-plate between them. After 
repeated discharges of the battery, the needle was found to have 
lost its magnetism. * 

15. The electric battery was repeatedly discharged through 
a magnetic needle. The needle lost its magnetism. 

It is quite unnecessary to state, that many of these experi¬ 
ments have been made before by others; but as much uncertainty 
prevails amongst philosophers respecting the result, we thought if 
advisable to transmit you the whole series, of which of course 
you will make whatever use you please. 1 am, &e. 

Ui'BJiejiT, 29^ a Sept. 1821. 


G. Moll. 
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Art. XIV .—Notice respecting Dr Wali.ichV Journey in Nc - 
paul; being an Extract of a Letter from Dr Wallicu, 
Superintendant of' the Botanical Garden near Calcutta , to 
Dr Francis Hamilton. Dated, Nepaul, 28th March , 
1821 * 

I Arrived here on the 21st of December last, and hope to 
remain until the 1st of November. I am accompanied by a 
noble establishment of all my painters, some good gardeners 
from Calcutta, and several of my apprentices, and have obtain¬ 
ed permission to investigate the whole valley in which the capi¬ 
tal is situated, together with all the mountains immediately 
bounding it. You may rest assured, that I shall avail my .self 
of the opportunity in the best manner I can, when I tell you, 
that nearly two hundred baskets, (each a man’s load,) have been 
already sent down to the Botanical Garden at Calcutta, filled 
with roots and parasitical- plants, mostly packed in moss. This, 
together with ten immense chests of specimens, (partly, how¬ 
ever, what had been dried last year by your old plant collector 
Bharat Singlia,) will gain me credit for being at least a to¬ 
lerable pioneer. 

Many specimens of animals have likewise gone down to Lady 
Hastings, who transmits them to the* Edinburgh University, 
and to General Ilardwicke, who has alreadw-sent a drawing, de¬ 
scription, and some skins of a majestic Buceros to the Lin mean 
Society. lie informs me, that it is the Buceros Ecu vat us of 
Shaw, I have also sent down a capital skin, with the head at¬ 
tached, of the true Ovis Ammon, or Argali, (Hamilton’s Ne- 
paul , p. 9h) and a drawing of a noble large tail-less deer, which 
General Hardwicke hikes to be the Ccrvus Pygargua. The 
animal itself we have alive, with a number of beautiful birds, 
and a male and female wild goat, which probably is altogether 
undescribed, unless you have seen it here *f\ 

You would no doubt be surprised to see how much the people 
here, and the valley itself, have been improved, during the 20 


* An yp.*coiint, by Dr Wullich, of the botanical discoveries made in Nepaul, 
previous to his arrival there, will be found in this Journal , vol. i. p. 376. 

•f I hate not.—I 7 . If. 
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- years since you were in the place. The British Residency is 
about a mile and a half from Kathmandu; and is a very neat 
building, surrounded by a most charming garden, full of Euro¬ 
pean trees and plants, which, as you may imagine, thrive here 
excellently. There are, besides, several other buildings, for the 
accommodation of the officers attached to the escort. We have 
an excellent carriage-road to Lalita Patun; a fine bridge having 
in that direction been thrown over the Vagmati, and another to 
Balaji, besides a number of fine rides. 

The chief minister, during the minority of the present Raja, 
whose father died a few years ago of the small-pox, is Bhini 
Sen, or rather Singba, mentioned in your account of the king¬ 
dom. He is called the General, and certainly deserves great 
credit for his fine and well disciplined soldiers. He is at present 
about forty-four years old, and is a fine interesting man, who is 
much liked by us all. He Jives in a fine house, four storeys high, 
which he lias built in Kathmandu, with fire-places, pictures, 
chandeliers,’ &c. He dashes away in the uniform of an English 
general, wearing sometimes the Star of the Order of the Garter 1 
Two of his relatives, Maktibas Singba, a captain attached tQ his 
staff, and Vazir Singha, a colonel, commanding at Palpa, have 
also adopted splendid and rich English uniforms ; as have also 
several other officers, whom I have seen at the Raja’s court. 

Your old friend Brahma Salii *, who attended you up to 
Nepaul, and was afterwards governor of Duti *f-, died a few 
months ago; having previously lost his brother, Rudravir, at 
Saliyana 

The old venerable and noble temple of Swayambhu g, having 
been struck by lightning, got in 1817 another magnificent top, 
replaced under the auspices of the Deva Dharma Raja jj, who 
sent a detachment for that purpose. Of course the new top is 
round, as you properly remark that the old one was. 

1 have procured many geological specimens, which, with such 
remarks as my ignorance in that science w ill permit, I shall send 
to my chief patron Mr ColebrookeJ I have numberless musci 
for Dr Hooker; of Mr Brown's lyellia I have specimens with- 


• See Hamilton's JMcpavl, pp. 254, 255, 261, 298, 301. 
t Ibid. 279, 282, 287, 292, 293. $ Ibid, 261. 

. § Ibid. 208, 211. |1 Ibid, 56, 119, 120, I'll, 122. * 
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put number, in every possible stage, both dried and in spirits. 
For Mr Iioscoe, Mr Lambert, Sir J. E. Smith, Mr Rudge, Dr 
Graham, Dr Taylor, and Colonel Beaumont, I am making 
large collections, but, above all others, for the Court of Direc¬ 
tors, and his Majesty’s garden at Kew. I hope I shall have 
some things to add that arc new evep to your ample collection, 
because I ought at least to have that advantage, in consequence 
of die matchless facilities which I enjoy, and of which, I know 
well, you were deprived, t 


Art. XV .—Notice of Mineralogical Journeys , and of a Mine - 
ralogical System, by the late Rev. Dr John Walkek, Pro 
fessor of Natural History in the University of Edinburgh. 

I BEGAN to collect minerals in the year 1746, when attend¬ 
ing the Natural Philosophy Class, and was first led to it by the 
perusal of Mr Boyle’s works, and especially his Treatise on Gems. 
In this pursuit I was accompanied by two of my most intimate 
companions at the time, Edward Wright and Alexander Wight. 
We* often traversed the King’s Park, the sea-shores between 
Cramond and Musselburgh, and visited the quarries and coal- 
leries near Edinburgh ; but had no book at the time, to direct 
us concerning the species of minerals, but Wood ward’s Cata¬ 
logues. After studying the works of Rpyle, Becker, Stahl, 
Boerhaave, and some others, I attended Dr Plumer’s course of 
chemistry in the year 1749, and became still fonder of minertf- 

X ° gy f 

. Soon after this, I removed to Ncwlijyll, where I had the op¬ 
portunity of observing and collectihg the minerals in the south¬ 
ern parts of Lothian, and in Tvvecddole. The year after, on a 
visit of two or three months at Moffat, I had the same opportu¬ 
nity in Annandalc. The Hartfell Spaw was then newly disco¬ 
vered • and the experiments I made upon it, were published in 
the Philosophical Transactions. The most, interesting part of 
the paper, was the discovery of the particular mineral from which 
that water derives its mineral contents. 

In tfcc year 1753, I went to Galloway; and, till the year 
1757, fiad occasion to obtain an extensive view of the minerals 
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jof that country, and of the stewartry of Kirkcudbright. Dur¬ 
ing that time, I transmitted to the Edinburgh Soeiety a collec¬ 
tion of Maries, and other natural manures, for which I received 
fL Silver Medal; and, for a second collection of the same sort, a 
Gold Medal was adjudged to me. 

It was this that first made me known to Dr Cullen. I at¬ 
tended his course of chemistry two winters; and, being favoured 
with his friendship and'intimacy, I became more and more at¬ 
tached to mineralogy, which indeed was at that time his own fa¬ 
vourite pursuit. 

During the short while I lived at Glencross, I went one sea¬ 
son to the Goat-whey, in Breadalbane, along with Dr Cullen ; 
when our whole time was occupied with examining and collect¬ 
ing the minerals in that part of the Highlands. Another excur¬ 
sion I made into Fife ; when I examined that country, the shores 
of the Tay, and Kinnoul Hill. A third was made to Clack¬ 
mannanshire, when I visited the silver and cobalt mines at Alva, 
and the copper mine at Airthry, which were then worked. 

During my long residence at Moffat, I collected, in a number 
of short tours, all the remarkable minerals in Dumfrics-shire, the 
Forest of Selkirk, Tiviotdale, Ayrshire, and Clydesdale. I vi¬ 
sited the lead-mines at Maekrymore, the copper mines at Co¬ 
vend, and the mines of antimony' in Fskdale. Lcadhiils and 
Wanlock being within a forenoon’s ride, I frequently visited the 
mines at these places, and went down ifc them “to the greatest 
depths. They are not only the richest and most extensive, but 
fhc most varied in their productions, of any in Scotland. Though 
I may have been at these mines about thirty times, I never paid 
one visit in which I did* not find something new* Between the 
years 1761 and 1764, I found in those mines the Strontianite ; - 
the Ore, and the Ochre of Nickel; the Plumbum pellueidum of 
Tinmens; the Plumbum decahedrum and cyaneum, both unde- 
seribed; the Saxuin metalliferum of the Germans ; the Ponde- 
rosa aerata of Bergman ; and the Morettum, which afterwards 
appeared to be a peculiar sort of Zeolite. All these were here, 
for the first time, discovered in Britain ; besides the green, grey, 
and yellow ores of lead, with other minerals which are rare, anil 
L'cldom met with in other places. 
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In the year 1764, I was commissioned and directed by the 
General Assembly, to make an extensive* journey through the 
Highlands and Islands, in order to obtain accurate information 
concerning the distribution of the Royal Bounty, the state of the 
Schools, and Missionary Ministers supported by that fund, and 
concerning the general state of Religion. I was at the same 
time requested by the Annexed Board tb make observations on 
the natural productions, and on the state of agriculture, manufac¬ 
tures, and fisheries, in those countries. This was a most labo¬ 
rious expedition. It lasted from May to December. But I was 
young and strong, with a good heart to the work, in all those 
departments. 

Being favoured with one of the King’s cutters, I had the best 
opportunity of traversing the islands, and the remote western 
coasts. I was encouraged to collect extensively all the singular 
minerals I met with, and in large masses, as their conveyance 
home by the cutter was so easy, t and which is a matter so diffi¬ 
cult in any other way. 

Not long before I set out, Dr Cullen bad received the first 
German edition of C roust cd’s Essay, of which he was so fond, 
that he carried it for several weeks in his pocket. He translated 
to me the leading characters of Croasted’s new and peculiar 
classes. He was particularly anxious about the Zeolite; and it 
was in consequence .of this, that I first observed it among the 
basaltic rocks at the Want’s Causeway, though afterwards in 
greater plenty and variety in many of the islands. 

The mines of Isla were then worked, and afforded several 
rare minerals. The beautiful carnation marble of Tirey ; the 
white marble of the same island, with green transparent schorl; 
the white statuary of Skye; the green serpentine and Lapis 
nephriticus of Iona; the obsidian of Eig; the green jasper of 
Hume; the amiantine rock of Bernerey ; and the black lead of 
Glenelg, were then first made known. 

After examining all the coasts from the Shore of Assynt, to the 
Isle of Sky, I there parted with the cutter. I then traversed 
the countries of Glenelg, Kintail, Glenshiel, and several districts 
of Lochaber; examined Morven, and the mines of Stronlian. 
There I/foinid several rare minerals, and particularly that sin¬ 
gular substance, since called the Strontianile, in great plenty; 
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though I had observed it but very sparingly, three years before, 
in the Mines at Leadhills *. My return to the south was by Glen- 
spean, Fort-Augustus, Cbryarocli, the country of Badenoch and 
Drumalbin, to Taymouth. 

In the year 1771, I was again commissioned, in like manner,' 
to visit those islands and parts of the Highlands which I could 
not overtake in the former journey. At that time, I entered 
the Highlands by Balquhidder and Strathearn. I examined the 
high mountain of Benmore, and the mines of Tyandrom. In the 
latter, I found nothing uncommon, § excepting a beautiful crys¬ 
talline ore of zinc. I proceeded northwards from that place, 
through the desert country that reaches to Lochaber, and exa¬ 
mined Bennevis, the highest mountain in the island. After 
surveying the countries of Upper, Middle, and Nether Lorn, I 
went through all the Lorn Islands, which afford to a mineralo¬ 
gist much interesting matter of observation. I then travelled 
through the districts of Argylc and Co\val,and finished the jour¬ 
ney, by an examination of the Isle of Bute and the Gum brays. 

In these two journeys, I visited every inhabited island of the 
Hebrides, excepting Arran and St Kilda; a, still greater num¬ 
ber of those islands which are not inhabited, and all the Western 
Highland countries, from the Clyde to the Shore of Assynt, col¬ 
lecting every where all the remarkable minerals that, occurred. 

A considerable addition to my collection of minerals was made 
in the year 1778, in a journey through Stirlingshire, Perthshire, 
Forfarshire, the Mearns, and Aberdeenshire; and, since that 
year, by an examination, at different times, of West and East 
Lothian, Renfrewshire, and the county of Berwick. 

Such have been the opportunities of forming a collection of 
the minerals of Scotland. At different times also, I had ocCa- 
t>ion to traverse most of the counties in England, from the Bor¬ 
der to London, on the cast, and from Carlyle to Bristol, on the 
west side of the island ; when I omitted no opportunity of pre¬ 
serving whatever was remarkable in the mineral kingdom. But 
___ T _rife._ 

* It is not generally known, that at one period, si»al#quantities of strontites 
were found at Lead Hills; and the fact in the text proves, that to Dr Walker the 
merit is due of having determined rnineralogically that Strontites was a>nevv mine¬ 
ral species. Dr Hope afterwards, by the discovery of the strontitic cat to? added to 
♦ lie interest of the determination of Dr Walker, and proved that strontites^ a* al«o 
a ilcw chemical specie-?. 



02 Notice of Minerulogkal Journeys, 

besides the minerals which I myself have thus collected in their 
native places, I have, from time to time, received great additions 
to my collection from other persons, artd from other countries. 

From these sources now enumerated, my collection of minerals 
has been formed. But it is requisite to take notice of the order 
in which I have arranged them. 

I had not been long engaged in the study of minerals, till I be¬ 
came sensible of the great defects in mineralogy, arising from 
the want of accurate systematical arrangement. It was evident 
forty years ago, and is still, evident, that this science has been 
much neglected, while the other branches of natural history have 
been highly improved. Having become acquainted with the ne¬ 
cessity and great utility of method in botany and zoology, I 
could not but regret the want of it in the mineral kingdom; and 
was persuaded, that the improvement of mineralogy must be 
conducted in the same manner in which these two other branch¬ 
es of natural history have been brought to such perfection. 

With this view, I constructed what was termed Elemcnta 
Mineralogiai) —a treatise composed of aphorisms, after the man¬ 
ner of Linnaeus’s Fundamenta Botaniea. These have, for many 
years, remained in manuscript, and only served as rules to di¬ 
rect me in what I thought the reformation and improvement of 
the science. 

To ascertain the proper language in mineralogy, appeared 
the first step towards its improvement. Nothing had ever been 
done in this article, excepting a short sketch offered by Linnaeus, 
which, although excellent so far as it went, certainly required to 
be much enlarged. The language used in the description of 
minerals still remained vague, inaccurate, and frequently absurd. 
The science was loaded with superfluous and indefinite terms, 
used even by the best writers. To remedy this, it was endea¬ 
voured to arrange and fix the terms of the science, with proper 
definition*, wherever they were necessary. This was attempted 
in the DeVineatio Fossilium, a small treatise printed in the year 
1781, but intentdd chiefly for the use of the students who at¬ 
tended my class. * 

The next object was the classification of minerals. This can 
only haf done by their external and internal, or, in other words, 
by their natural and chemical, properties. 
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It is now sufficiently evinced, that the numerous minerals in 
the globe cannot be investigated, discovered and ascertained, by 
either of these two methods, independent of the other. This 
leading principle was the maxim of the two best judges I have 
ever known. Dr Cullen and the Earl of Bute, whose opinions 
and instructions on the subject I always found judicious and 
useful. 

An arrangement of minerals, founded merely on their natural 
characters, has been often attempted, but has always been found 
unavailing and useless. On the other hand, a method strictly 
chemical, as that of Bergman, exclusive of all natural* charac¬ 
ters, though necessary and useful in the science of chemistry, is 
utterly incapable of discriminating the numerous minerals in na¬ 
ture. 

The most useful system of minerals must therefore be ^mix¬ 
ed method, founded on their natural and chemical qualities com¬ 
bined,—the chemical properties to form generally the leading 
character of the classes and orders; and the natural .properties, 
the subordinate and distinctive character of the genera and spe¬ 
cies,—a method, if properly executed, equally useful to the 
naturalist and the chemist. 

Upon this principle, a Schediasma Fossilhm , or a general 
enumeration of minerals, according to their classes, orders and 
genera, was printed in the year 1782. Afterwards, in a larger 
treatise, entitled, Classes Fossilium, printed in the year 1787; 
the natural and chemical character of each class, and of each or¬ 
der, was delivered at length. A more extensive work on the 
subject still remains in manuscript, which I have hitherto only 
exhibited to the students attending my lectures. It contains the 
natural and chemical character of eacli genus of minerals, accom¬ 
panied with the synonyms of authors, and incidental observa¬ 
tions. 

After a careful survey of all the systems of minerals that have 
been formed, I was convinced that they are all too confined in 
the number of members or divisions, of which they am com¬ 
posed. The minerals now known are already too numerous to. 
be arranged with perspicuity, under any small number of classes 
and genera; and. the number of known minerals is^prtainly 
small, compared with what probably will be brought to light 
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It appeared, therefore, necessary, even at present, to enlarge 
considerably the number of divisions in the mineral system. 

In the catalogue, minerals are distributed into classes, 
orders, genera, species and varieties. This fivefold division, 
though arbitrary, is excellent; and has now, from experience, 
been found the best in the arrangement of natural bodies. It is 
even applicable and commodious in other departments of science. 
Dr Cullen thought that no other should be followed in minera¬ 
logy ; and he accurately observed it himself, in liis nosology, in 
the arrangement of diseases. He certainly did much in ascer¬ 
taining flic classes, orders and genera of diseases ; but. always re¬ 
gretted, that neither his opportunities nor liis life were sufficient 
to ascertain the species. The same complaint may be applied 
to mineralogy. The classes, orders and genera, may be defined; 
but t|p determine the species is difficult. It is a difficulty, how¬ 
ever, which, to a great degree, may be obviated or removed. 

In consequence of these ideas, the method of minerals which 
I constructed, previous to the year 1787, comprised 19 classes, 
67 orders, and 623 genera; a greater number of divisions than 
had yet appeared in any lnineralogieal system. These genera 
comprehended all the minerals I had collected, all that I had 
ever seen in numerous collections, and all that 1 had found suf¬ 
ficiently described by mineralogical writers. This number of 
genera, I believe, cannot well be much lessened, but must ne¬ 
cessarily be enlarged by future discoveries. Since the year 
1787, it has been requisite to add to this number 10 new ge¬ 


nera. 


The catalogue of my coin a ton .contains 1569 species and va¬ 
rieties of minerals, arranged under the nfaovc genera; but of these 

<J 

there are so many duplicates and varieties of less note, that the 
number of specimens may probably amount to above 3138. 
These, however, do not form flu* whole of my collection. They 
arc extracted from the general register of my museum, which 
contains many minerals, that, for want of examination, could not 
be inserted in their proper places in the catalogue. 

N. B. This MS. was written several years before Dr Walker 
ceased to lecture, and before he had adopted views still more 
agreeaVie to the Natural History Method 


* The collection, we understand, will soon be arranged for public sale by the 
Trustees of Dr Walker_r-E d. 
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Art. XVI .—Observations on Water Spouts, by the Honourable 
Captain Natier, R. N., F. II. S. E. In a Letter to Dr 
Brewster. 


My Dear Sir, Thirlestane , July 17. 1821. 

Xn consequence of a wish expressed in the last number of the 
Philosophical Journal, that any of your nautical readers, in pos¬ 
session of facts relating to the variqus phenomena of the “ Wa- 
tcr Spout,” would communicate such particulars and observa¬ 
tions as in themselves appear interesting; I take the liberty of 
offering you -the following observations, with the remarks made 
at the time, when the facts and appearances exhibited by this 
extraordinary phenomenon were deeply impressed upon my 
mind. 


On the 6lh September 1811. in latitude 80° 47' N., and lon¬ 
gitude, per chronometer, 62\10' YV., at 1.80 j*. m., the wind 
being variable between WNW. and NNE., the ship steering 
SE., an extraordinary sort of whirlwind was observed to form 
about 3 cables length from the starboard bow of H. M. S. Erne. 
It carried the water up along with it in a cylindrical form, in di¬ 
ameter to appearance like that of a water-butt, gradually rising 
in height, increasing in bulk, advancing in a southerly direction, 
and, when at the distance of a mile from the ship, it continued 
stationary for several minutes, boiling and foaming at the base, 
discharging an immense column of water, with a rushing or his¬ 
sing noise, into the overhanging clouds; turning itself with a quick 
spiral motion, constantly beiAling and straightening, according 
as it was affected by the variable winds which now prevailed al¬ 
ternately from all points of the compass. It next returned to the 
northward in direct opposition to the then prevailing wind, and 
right upon the ship’s starboard beam,' whose course tvas altered 
to cast, in hopes of letting it pass a-slern. Its approach, how¬ 
ever, was so rapid, that we were obliged to resort to the usual 
expedient of a broadside, for the purpose of atcriiug any dan¬ 
ger that might be apprehended, when, after firing sevoi^l shots, 
and one, in particular, having passed right through it at the dis- 
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tance of one-third from its base, it appeared for a minute as if cut 
horizontally in two parts, the divisions waving to and fro in dif¬ 
ferent directions, as agitated by opposite winds, till they againi 
joined for a time, and at last dissipated in an immense dark 
cloud or shower of rain. 

The near edge showered in Large heavy drops on the ship’s 1 
deck, until the cloud was quite exhausted. v 

At the time of its being separated by the effey ] of the shot,’ 

' or more probably by the agitation occasioned in the air by the 
discharge of several guns, i$s base was considerably within half 
a mile of the ship, covering a portion of the surface of the water* 
at least half a furlong, or even 300 feet in diameter, from one 
extreme circumference of ebullition to the other, and the neck 
of the cloud into which it discharged itself, appeared to have an 
altitude of 40° of the quadrant, while the cloud itself extended 
over-head, and all round to a very considerable distance. 

Allowing, then, from the ship, a base of a little more than 
one-third of a nautical mile, say 2050 feet, and an angle of 40° 
to the top of the neck, we shall then have, for the perpendi¬ 
cular height of the spout, about 1720 feet, or very nearly one- 
third of a statute mile. A little before it burst, two other .water- 
spouts, of an inferior size, were observed to the southward, but 
their continuance was of short duration.^ 

v 

When danger was no longer to be apprehended, I observed 
the barometer, and found it at 30-^ inches, with the surface 1 
of the mercury very convex, an appearance which it had not 
assumed when at' the same height at noon, about two hours be¬ 
fore; the thermometer stood at 82°, having risen one degree 
since that time. 

I 

During the continuance of the water-spout, and the subse¬ 
quent rain, which might be a little more than half an hour, the 
wind blew from all points of the compass at different times, ge¬ 
nerally shifting at opposite points, never stronger than a fresh 
breeze for a moment, but in most instances quite light. It was 
unattended with any thunder or lightning, and the water that 
fell from the cloud, and was caught in the foot of the driver, 
was perfectly fresh. 

Having witnessed this extraordinary phenomenon, I endear- 
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voured to ascertain its cause, taking for granted the following 
axioms. * , 

First, ‘ u That water in a vacuum rises only to the height of 
82 feet,” or, in other words, *f that a column of water 32 feet 
high, is equal in weight to a column of the atmosphere of the 
same base. - ” Secondly, “ That a column of mercury 5S9£ inches 
high in vacuo, is equal to the same."” Thirdly, (i That heat ra¬ 
rities the air and causes a vacuum." Fourthly , “ That when 
the lower atmosphere is so much ratified as to become lighter 
than the impending clouds, that thefje clouds or vapours fall and, 
disperse on the surface of the earth in the shape of rain or mois¬ 
ture."' Fifthly, u That when ,jhe clouds descend, the mercury 
in the barometer also descends, and that when the vapours rise 
through the lower atmospheres, becoming again more dense than 
the vapours themselves, that the mercury in the barometer rises 
also." 

With these data, were next noted the various phenomena, as 
observed to be connected with the water-spout itself. 

1st, Low, heavy, black clouds were seen to the southward at 
noon, the barometer standing at 30 t \j inches, and the thermo¬ 
meter at 81°, in a constant current of cool airthe atmosphere, in 
general, becoming hazy, even thick in some places, close and 
very hot,—the wind variable and attended with occasional drops 
of rain. A whirlwind next taking place, drawing the water up 
with it, apparently in state ’ike vapour or steam, advancing in 
a southerly direction to the above-mentioned dark impending 
clouds, increasing also in height and bulk, with a quick spiral 
motion, till it came in contact with the end of a cloud which 
rather drooped to meet it* thgn discharging great quantities of 
water, not in a solid bulk, but in short unconnected streams or 
streaks as it were, attended with a rushing or hissing noise. 
2dly, That after 6ome time, it returned with considerable velo¬ 
city to the northward, in opposition to the wind prevailing at the 
ship, the water at the base boiling with a white foam, part pro¬ 
jecting outwards to a certain circumference, and part arising in 
thick dark vapours, which gradually arranged themselves into 
thin streaks, as they gained in ascent towards the clouds, till 
the whole was dispersed by bursting into a heavy shower,* 3dly, 
That the clouds descended, or came gradually nearer to tlie sur- 

* VOX., VI. NO. 11. JANUARY 1882, H , 
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face of the sea, before they were perfectly saturated, previous to 
bursting, 4 thly, That these clouds extended in large dark mas¬ 
ses, over a great part of the western hemisphere, and were quite 
thick and dark over-head. 5 thly, That the water-spout, at the 
base, covered, in diameter, about half a furlong of water; and, in 
its most slender part, about fds upwards, it was to appearance 
about 6 feet in diameter; and that, in height, it might be estir 
mated at 1700 feet: and, lastly , That during the operation of 
these extraordinary phenomena in the atmosphere, the mercury 
in the barometer did only become more convex than before, 
with tlie thermometer rising one degree. 

In proceeding to examine the subject, we shall suppose that the 
water rose from the sea in vacuo, or rather in a cylindrical space 
approximating to that of a vacuum, and that it was caused so 
to rise, in part, by the pressure of the atmosphere circumscrib¬ 
ing the base of the said vacuum. Having allowed so much, we 
can go no farther without violating the well known law, that 
“ water cannot rise in vacucT above S& feet , admitting, there¬ 
fore, that it was even assisted to that small height, we shall have 
availed ourselves of the theory, as far as truth or reason can 
justify. 

If we say that water is drawn upwards by the suction of a 
cloud, as proposed to be exemplified by Mr Oliver with a quill 
over a glass of water, wc shall then begin to establish the theory 
of “ suction,” perfectly irreconeileable, also, with the equally 
well-knowu fact of the gravity of the atmosphere. Besides, the 
force of Mr Oliver’s lungs, over a glass of water, can bear no 
analogy to that of a cloud overhanging the -surface of the sea. 
It appears also strange to talk of an empty cloud, or a half ex¬ 
hausted cloud, for clouds are not aerial hags , as some would 
have them to be, but vapours ovorlmnging the earth at different 
heights from it, according to the proportion of humidity or den¬ 
sity contained in themselves, and which, when, by reason of their 
greater weight, they fall within the sphere of the earth’s at¬ 
traction, begin to discharge themselves in rain, till, being re¬ 
duced in size and density, if not totally consumed, they natural¬ 
ly risey^bove the sphere of attraction, and, regaining the higher 
parts < of the atmosphere, again attract each otheF, and repeat 
such operations to the end of time 
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Setting aside, then, the theory of suction, and the idea that 
the water-spout could rise in a hotly to the clouds, by the pres¬ 
sure of the circumambient atmosphere alone, we shall have the 
following probabilities to bring us to a more rational conclusion. 

la/. That many opposite currents of wind, all pointing to¬ 
wards a certain centre, and coming in contact with each other 
with unequal forces, cause a rotatory motion or current of them¬ 
selves round a central space, which, not partaking of on equal 
or its former pressure, naturally becomes rarified by the existing 
heat, to such an extent, that it speedily acquires a state in a 
great degree approximating to that of a vacuum. 2dly, This 
continued rotatory motion of the air, forms that which is usually 
denominated a whirlwind ; and the pressure of the external at¬ 
mosphere at the base, forcing the water to a reasonable height 
up the rarified space within, it is then carried upwards by the 
mechanical action of the wind, in light and unconnected streaks. 
The space at the bottom now becoming void, is regularly reple¬ 
nished by the pressure from without, till the whole spout is in 
due time thus perfectly completed. 

The water having now arrived at the region of lire clouds, it 
is naturally attracted, diffused and connected with and among 
them, increasing in density and extent, till the lower atmosphere 
becoming now lighter than the clouds above, these enormous 
masses gradually settling downwards, distend, hurst and dissipate 
in rain. 

That the mercury in the barometer did not fall with the rain, 
hut, on the contrary, became considerably more convex, was vi¬ 
sible from observation, and may .be accounted for in the follow¬ 
ing manner: That during the whole operation of the water¬ 
spout, which continued not'* more than 30 minutes, the com¬ 
mencement was too sudden, and the duration too short, to cause 
any change indicative of what actually took place ; and that till, 
convexity only prognosticated what would have taken place, had 
there been no water-spout at all, and what actually did happen 
afterwards, viz. a very clear atmosphere and hot sultry weather. 

Although this phenomenon was rather terrific in appearance, 
yet I am not inclined to think it would have been attended with 
any serious calamity to the ship, had even the whole quantity 
fallen on board, allowing the loftier sails to have been taken in, 
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the hatches battened down and scuppers open. The cylinder 
dr spout coming in contact with the masts and rigging, would 
naturally be destroyed; and the air .rushing in instantaneously 
to restore the equilibrium, the torrenit would be thus checked 
in its fall to the mere weight or force of a tropical descent. I 
have heard many, reports of ravages committed by, these aque¬ 
ous meteors, but never yet met a person who had actually wit¬ 
nessed or experienced any such distressing effects. 

Upon comparing the present account with that of Mr Max¬ 
well’s, in your last Number, illustrated by a very striking repre¬ 
sentation, it appears, that, when completed, the two spouts are 
almost perfectly alike, but originally had derived their first 
formation from different sources.* 

The cause of the whirlwind must be the same in all cases. 

Mr Maxwell distinctly states, “ that at the first formation, 
tlie black cloud drops from a level surface into a conical form, 
before the disturbance at the surface of the sea is visible. The 
black conical dqud continues to descend till it almost reaches 
the surface of the sea, and the smoke-like appearance at tiie sur¬ 
face rises higher and higher, till it forms an union with the 
cloud from which that spout appeared to be suspended.” 

In this instance, the wliirlwind must have commenced and 
been complete, sooner in the region of the clouds than at the 
surface of the sea, and thus attracted and brought down with it 
all those vapours that first came within its,,influence, meeting in 
its descent a portion of water, of a “ smoke-like appearance,” 
rising from the sea itself, contained, of course, within the va¬ 
cuum there more recently completed. 

This appears just as probable^aithaS, the wliirlwind and spout 
should have commenced, first at the surface of the sea, and then 
risen upwards, as in the other instance; for it has been seen that 
this spout traversed a considerable distance to the southward, 
before it came in contact with a cloud, which “ rather drooped 
to meet it.” In Ixjth instances, however, the clouds and sea 
were connected by a long column of water, but the latter having 
had its origin at the sea, it increased to a much greater bulk, even 
to the formation of clouds themselves; whereas the former, hav- 
ing originated aloft, acted merely as a canal, or duct, through 
which the clouds discharged themselves into the ocean below. 
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In the case given by Mr Maxwell, the spout must have been of 
smaller dimensions, and a less terrific appearance than the subject 
of the present paper, and from the very obvious cause of its 
having originated aloft instead of below. 

In the formation of whirlwinds, there can be no fixed or de¬ 
terminate rule, why a preference should be given to their being 
generated at any one particular altitude between the clouds and 
sea, in preference to another; and if we take it for granted, that 
they are essential to the formation of water-spouts, or that a 
spout cannot exist without a previous whirlwind, it then natu¬ 
rally follows, that the dimensions of such a spout must, in a very 
great measure, depend upon the original proximity of the whirl¬ 
wind to the sea itself, the sea affording a more copious supply 
of aqueous material, than the less substantial fabric of a cloud. 

The water that fell into the foot of the driver, on board the 
Erne, was certainly quite fresh to the taste, and it will be diffi¬ 
cult to ascertain when and where the process of distillation was 
effected. In the mean time, however, it may reasonably be 
admitted, that the admixture of the salt-water from the sea, with 
the fresh-water in the clouds, the latter being in far greater 
proportion than the former, is of itself sufficient to account for 
the chemical change that had thus taken place in so short a 
space of time. 

Whenever wc are better acquainted with the effect of coming 
in actual contact with"one of these giants of the deep, we shall 
then be enabled to comply with the recommendations inserted at 
the end of Mr Maxwell's paper; hut as there does exist at 
present in the minds of all seamen, a most indescribable aversion 
to any intentional familiarity with meteors of such doubtful ten¬ 
dency, it may be difficult to find one who shall court a closer 
acquaintance for the mere purpose of science, in preference to 
the usual employment of every individual exettion of getting 
out of the way as fast possible. In case of the ship's bring be¬ 
calmed, and every thing secured, and when one cannot do bet¬ 
ter, as was very much the case on board the Eine, it would be 
well to make every possible remark and observation, but such 
opportunities are said to be of very rare occurrence, ^ 
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Aict. XVIJ,— Observations on Vision through Coloured Glasses, 
and an their application to Telescopes } and to Microscopes of 
great magnitude. By David Brewster, LL. D. F. R. S. £. 
& Sec. R. S. Edim * 

I am notaware that any observations have hitherto been made 
,011 the subject at" vision through coloured glasses. The astrono¬ 
mer has long been in the habit of using them to attenuate the 
light, and to obstruct the heat of the solar rays -f-; the painter 
occasionally employs them to give a warmer tint to his land¬ 
scape ; and, in cases where the human retina is extremely sen¬ 
sible to light, or. where other parts of the eye are not capable of 
sustaining,its strong impressions, coloured media have been adopt¬ 
ed, to reduce the incident rays to a proper degree of dilution. 

The colour generally selected for the relief of tender vision, 
has been a bluish or yellowish Green; and the choice seems to 
have had no other foundation, than the vague analogy that the 
eye was best fitted to bear the impression of those rays which 
Nature had shed most abundantly over her works. Fashion 
has, however, substituted a sort of Blue or Grey medium in 
place of green; and, unless checked by the application of some 
principle, may soon carry us through all the colours of the spec¬ 
trum. > 

When we consider light as consisting of* several distinct rays, 
differing in rcfrangihility, and on this account creating imperfect 
vision, by their imperfect convergence on the retina, it is easy 
to understand how this imperfection may he removed, by look¬ 
ing through a medium which Iran,smit£ only rays of a particular 
colour. In this point of view, every homogeneous colour should 
afford nearly flic same relief; and if we abstract the diffe¬ 
rent heating powers of the coloured rays, which, in ordinary 
lights, can have no, influence, it is difficult to discover any rea¬ 
son why one coloured medium should he preferred to another, 

* Redd before the Royal Society of Edinburgh, $Q,v0mber 10.1821. 

r i' k 

•f Dr ^icrschel has published in the Phil. Trans, for 1800, p. 255. an account 
of s-omc very interesting experiments on the power*of coloured glasses to intercept 
different rays, particularly the rod, or those which heat most powerfully. , 
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provided each'of them transmits equal quantities of homogene¬ 
ous light *. j 

Impressed with this opinion, I was surprised to find, that vi¬ 
sion through a piece of blue glass became so painful to the eye, 
that it was not able to endure the impression for any length of 
time. In order to discover the cause of this unexpected effect, 
I examined with a prism the light of a candle transmitted through 
the blue glass, and found that it had die remarkable property of 
absorbing only tlic middle rays of the spectrum, viz. the Green, 
Yellow and Orange , and transmitting the Violet and the Red. 
The spectrum, therefore, consisted of two separate images, the 
one Red and the other Blue; and hence the eye was not able to 
sec distinctly by means of rays of such different refrangibilitics. 
When it tried to adapt itself to the blue fays, it became inca¬ 
pable of converging the red ones; and when it endeavoured to 
converge the red light to a focus, it lost the power of converging 
the blue. The effect, in short, was the same as if it had at¬ 
tempted, by its muscular power, to adjust itself to two different 
distances at the same time, and therefore it became completely 
exhausted with its fruitless efforts to obtain distinct vision. 

If the eye is adjusted, so aslo see a luminous .point through 
the blue glass, by means of blue light, the blue image of the 
point will be surrounded with a circle of red light, which is a 
section of the cone of red rays that the eye has not converged to 
a focus; and, in like manner, when the eye is adjusted to see 
jhe luminous point by the red light, the red image of the point 
is surrounded with a circle of blue light, which is a section of 
the cone of blue rays, while diverging from their focus within 
the vitreous humour, * 

This striking example of* the imperfection of vision through 
glasses of a compound colour, points out the principle upon 
which they should be selected. As the coloured glasses which 
are fitted for ordinary vision cannot be made ip transmit homo- 

* Glasses which transmit only rays of one colour are-very rare, and are of great 
use in many optical experiments, f have often combined plates of ditfmmtly co¬ 
loured glass, so as to produce this effect completely. The only artificial gloss which 
*1 have met With possessing this property in perfection, is one of a ii^e blue colour, 
which transmitted only the red rays of the spectrum. 
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geneous light, without obscuring the object, we must seek foi 
that colour which produces the shortest spectrum, with the 
greatest illumination. In this examination, I have tried a great 
variety of coloured glasses, and have found, that a yellowish- 
grem glass has the property required. It almost entirely ab¬ 
sorbs the extreme red rays, and extinguishes a very great pro¬ 
portion of the blue extremity of the spectrum. Hence, it not 
only relieves the eye, by attenuating the incident light, but it 
improves the image, by diminishing the error arising from its 
different refrangibility. 

Having thus considered the influence of coloured media upon 
simple vision, it becomes interesting to inquire how far the te¬ 
lescope and microscope are susceptible of improvement, by the 
use of coloured lenses. As the objects to which the telescojie is 
applied, do not admit of artificial illumination, the absorption of 
the obnoxious rays can only be resorted to, when there is a con¬ 
siderable intensity of light. In viewing the spots of the Sun, 
for example, and in examining Venus and Jupiter, when near 
the Earth, some benefit may be dem ed from the interposition of 
coloured lenses; but it is principally by extinguishing the se¬ 
condary tints which remain, even in the best achromatic tele¬ 
scopes, that we anticipate any decided advantage. 

With the microscope, however, the case is quite different 
The power which we possess of illuminating artificially the ob¬ 
jects under examination, enables us to compensate the loss of 
light by absorption, and as we have also the apertures of the 
lenses under our controul, we may avail ourselves to a very great 
extent of the application of coloured media. 

In the construction of single microscopes, I have derived 
great advantage from using both rrtl and green lenses, particu¬ 
larly when the outline or form of an object was required. In 
compound microscopes, the lenses may be made either of the 
same or of different colours, or only one of the glasses may be 
coloured ; and the kind of light to be absorbed, may be regu¬ 
lated by the colour of the object under examination. 

In order, however, to derive from coloured glasses tbe full be¬ 
nefit which Ihey are calculated to afford, die compound micro¬ 
scope should be constructed on a scale of unusual magnitude. 
I bail oceasiou many years ago to point out tiie advantages of 
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an enlarged form; and I constructed one about Jffiecn feet in 
length, with an achromatic object-glass, which produced very 
superior effects *. Since that time, I constructed another, with 
a metallic reflector* which was 48 feet in length. 

\ -The advantages of large microscopes over small ones, may be 
considered in reference, 

1 V 1 1 

1. To the imperfections of the glass employed, . 

% To the spherical form into which it is ground. 

3. To the adjustment of the axes of the lenses. 

4 To the method of illuminating the object. 

5. To the examination of objects placed in cavities; and, 

6. To the examination of objects whose parts are placed at 

different distances from the instrument. 

In making this comparison, we shall suppose that the object- 
glass of both microscopes intercepts the same portion of* the 
sphere of light, which diverges from the object under examina¬ 
tion. 

1.9#, As the veins and irregularities of glass have a definite 
magnitude, a lens of a small aperture will be much more liable 
to have its image iiyured by any accidental flaw, than one of a 
large size, and the same may be said of the small pits and 
scratches which often remain even after the most careful polishing. 

In the operation of grinding the object-glasses of small 
microscopes, the optician works at random, and has the power 
neither of giving them a correct spherical figure, nor of adjitst- 
* ing the axes of their opposite surfaces; whereas in larger lenses, 
these operations are completely under his controul, 

3d, One of the principal points to be attended to in the con¬ 
struction of compound microscopes, is the coincidence of the 
axes of the lenses of which it is composed. This adjustment is 
seldom made, and indeed is not very practicable when the lenses 
are small. In the enlarged form, however, the axes of the lenses 

* M. iBpinus, in the Nova Acta PetropoL tom. i«. p. 45. proposes that the dis¬ 
tance of the object front; the object glass should be three, four, or five inches, or 
evert half a foot or a foot, in order to allow the light to fall upon the object; and 
he describes a microscope Which he had constructed on this principle, vMth an achro¬ 
matic object-glass a little'less than three feet in focal length. The aperture of the 
object-glass was about an inch, and the distance of the object from the object-glass 
•seven inches. * 
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nKiy be made to coincide with tlie greatest accuracy, and conse¬ 
quently thepCrformance of the instrument greatly improved. 

4tth, Insmall micrpscopes,the power of illuminating the ob¬ 
ject is very limited, from its proximity to the instrument. The 
light whiph it would, naturally receive, is obstructed by the head 
of the observer, and by the body of the microscope; and when 
the object is perfectly opaque, it is almost impossible to throw up¬ 
on it the requisite degree of light. In large microscopes, on the 
contrary, where the object is one or two, or even three feet from 
the object-lens, we may project upon it any quantity of light 
that we please. 

5th, The ordinary microscopes,, both single and compound, 
arc incapable of being applied to objects placed in a cavity, or 
in the interior of a transparent crystal; but in large microscopes, 
the depth of the cavity, and the thickness of the crystal, bear 
no sensible proportion to the distance of the object from the mi¬ 
croscope ; and the cavity, or any object which it includes, may 
be seen to the greatest advantage. 

6 th, In viewing an object of perceptible thickness, such as a 
fly, through the compound microscope, it is impossible to see 
the near and the remote parts at the same time, so that a num¬ 
ber of successive adjustments are necessary, and even then, we 
are imperfectly acquainted with its general form and outline. 
In large microscopes, however, the thickness of the object bears 
a very slight proportion to the conjugate fofcal distances of the 
object-lens, so that the instrument may at once be adjusted to 
all the parts of it that are within the field of view. 

When the object to be examined is an optical structure, such 
'as that exhibited by plates of amethyst, fhe ordinary microscope 
is entirely useless, as the figure to be observed is produced by 
ihe action of every point of the transparent plate. When the 
microscope is large, however, the figure is seen w'ulf'as much 
distinctness as if it had been formed by a plate of no other di¬ 
mensions but length and breadth. 

Such f ew of the advantages which we may confidently 
expect from the use of large microscopes. v We would recom- 
mchsb thefn strongly to the attention of naturalists, whose pur¬ 
suits lead them to investigate the more minute phenomena of 
vegetable aud animal life. The portion of nature which has 
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hitherto been subjected to examination, is but of limited extent; 
and it is only by extending the power of vision* that we can 
hope to penetrate into new regions.- There are worlds within 
our reach not less interesting, than those which elude our re¬ 
search by their immeasurable distance. The laws which govern 
them, and the beings by which they are inhabited, are alike un¬ 
known to us; mid though ignorance has endeavoured to throw 
an air of ridicule on the study of animalcular existence, yet we 
may safely affirm, that the functions of minute bodies, must be 
regulated by laws essentially different from those of larger ani¬ 
mals, and that those planetary masses, which astonish us by their 
magnitude and splendour, afford fewer subjects of scientific re¬ 
search, than those portions of apparently dead matter which we 
daily trample under our feet. 


Art. XVIII .—Account of a Map of the Country between the 
Erawadi and Khhenduan Rivers. By Francis Hamilton, 
M. D. F. It. S Lund. & Edin., and F. A. S. L. & K. Com¬ 
municated by the Author. 

* 

rp 

JL IIIS Map, which has been reduced to half the original size, 
I procured at Amarapura from the slave who communicated 
the general Map of die empire of Ava, already published, {Phil 
Jon inn /, Vol. II. p. 202.). All the towns in «t are denoted by 
*c ircles; but the loyal residence (Nro-do) or Amarapura, is distin¬ 
guished by a double circle (Mro); cities are distinguished by a 
single one, and villages (Jlua) are marked by across in the centra. 
In the reduced map, thd distance between the junction of 
the two great rivers and the capital being 1.89 inch, and the 
actual distance being about sixty geographical miles, we should 
have a very little less than thirty-two geographical miles to the 
inch. According to this, Kaunton, on the frontier of China, 
the Quantong of Mr Arrowsmith, should be 208 geographical 
miles from Amarapura; but, according to him, this distance is 
only 114 miles; nor do I here suspect Itim of any \ery material 
error. In using this map, therefore, no scale can be safely 
adopted; the more especially as from Miedu to Maenghmn, 
ticai the mouth of the Nerinzara, the map reckons se\cn days 
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journey, while it reckons six days jounaey to this rivet from 
Kani; bat, in the map, the seven days occupy only forty-seven 
parts, while the six days occupy seventy-suf parts. f I suspcct^;- 
however, that in the distance from Mredu to Maanghaen, the 
error ismine, and pot that of tlie slave, and that I have read, 
seven in place of what he intended for three, the Mranma cy¬ 
phers for these two numbers, when carelessly written, having a 
considerable resemblance. Whatever want of attention to a 
scale exists in this map, much useful intelligence may be col¬ 
lected from it, respecting the distances of places, the numbers 
in Roman characters, as usual,'in these maps expressing days 
journeys, and those in cyphers ♦expressing Dain or Mranma 
leagues of two and a half British miles road-measure. 

In extent, in climate, and in the magnitude of the noble 
rivers, by which it is bounded,, the territory delineated lii this 
map bears a strong resemblance to the Antarbeda or Duab, be¬ 
tween the Yamuna and the Ganges in Western India; yet be¬ 
tween these two regions there are essential differences. The 
Antarbeda of Western India consists almost entirely of clay, 
sand, and loam, in which the slightest vestige of stone cannot 
be traced ; ,and, farther, it is perfectly level, except where the 
bounding rivers, working on such soft materials, have excavated 
channels of great depth, leaving enormous rugged clifts, which, 
in most places, render a descent to the river very difficult, and 
totally prevent the farmer from availing himself of their water 
for irrigation. In the Antarbeda of Eastern India, on the con-, 
trary, and parallel to the Erawadi, there is a chain of rocky 
hills, the foundations of which prevent the river from sinking, 
3o that, during the periodical, rains* it. inundates a great extent i 
and, farther, this chain of hills gives rise to a stream, the Muk- 
hiaun, which has been already mentioned, (Phil. Journal^ 
Vol; IV. p. 83.), and which is advantageously applied to irriga¬ 
tion, forming two very extensive reservoirs, laid down with care 
in the accompanying map. From this, it would also appear, 
that the southern portion of tjhiis chain of, hills, which is very 
rugged and J^arren, but not high, and Which contains fine Quar¬ 
ries of pure white marble, extends to ho great distance, that ts 
to say, for only about twenty miles in length, When it is mtotj* 
fupted by a level reaching from Maengun, the usual country 
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residence of the late King, to Kioun-mraun, (Koun-meor, Ren.) 
near Mowzhahobo, the residence of his father. At this place 
the Erawadi comes from a narrow valley, having on the west a 
continuation of this chain of hills, and on the east the moun¬ 
tains of Koshanpri or Mrclapshan. In this part of the river a 
rocky island gives room for a celebrated temple, called Sihado 
Bhura. 

The western part of the territory, delineated in this map, to¬ 
wards the south, is level and fertile ; but, whether or not the 
eastern bank of the Khiaenduaen consists of lofty inaccessible 
clifts, like those of the Yamuna, I cannot say; for although 
rocks extend near to the western hank of the Khisenduaen, 
the same is the case with the* Yamuna, (Juranah of licamel 1). 
At the latter river, indeed, these rocks in very few places ex¬ 
tend into its channel, sovas to have prevented it from penetrat- 
tp a good depth. By far the greater part, however, of 
even the eastern bank of the Khiamduten is bordered by hills, 
which extend as far to the south as Kanaeh. 

I shall now make a comparison between this map and the 
corresponding parts of that given by the native of Taunu, 
{Phil. Journal , Vol. IV. p. 76.) already published. 

In the first place, along the Erawadi, we have the following 
line of distances, in which, it must be observed, there are great 
differences. 

From Amarapunr> by the 

Slave’s Map ? Tfturm {Map; Zabuas Map. 

Days. 

To KiOunmraun or Zingu, nearly 1 2 

opposite, j 

To Zabbtehnago, - - . - . 3 

To Kiangnap, - . . I 

To Thigh iain, ...» 1 

To Kasa, .... . 1 

To Miadaun, .... 1 

9 

The distances in the map of the slave now under considera¬ 
tion, ahd in that of the Zabtia {Phil. Journal , Vol. III. p. 3&) 
agree so well, that they deserve most attention. Som^ error has 
crept into those given by the native of Taunu for the first and 
die three, last stages, which ought to be corrected. 


Days. 

4f 

’g 


Da) s. 
3 


2 

3 

3 

1 * 


,3 

9 
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I have already mentioned^ that in : this port of the Zahua’s 
route, we could only-allow eleven British miles for a day’s Jour¬ 
ney, direct distance, which will perhaps'-give sixteen British 
miles, road distance, for each individual day; ami this is fully 
as moch as I ever found that I could travel in India, 5 carrying- 
with me the usual incumbrances of tents, furniture, provisions, 
servants, and other accommodations necessary to render travel¬ 
ling comfortable in a country where there are no inns. Accord¬ 
ing to this rate of travelling Kiounmmun, even by the Zabua’s es¬ 
timate, should be only forty-^ight miles road distance above Ama- 
rapura; Imt Mr Arrowsmith makes it forty geographical miles in 
a direct line, which I am confident is too much; nor, on the 

# t) 7 

whole route, can the day’s journey give more than nine and a 
quarter geographical miles direct distance. Reckoning by this 
rule the eastern boundary of the spaed included in this map, 
from Amarapura to Miadaun, will extend about eighty-thffee 
geographical miles in a direct line. 

Next, for the extent on the western side, from the junction of 
the two great rivers to the mouth of the Nerinzara, we have, 
according to this map, ten days journey, besides the space be¬ 
tween Badoun and Amraen, which has been omitted. .But, in 
the map by the native of Taunu, {Phil, Journal, Vol, IV. p. 76.) 
the distance is eleven days journey, including the space between 
Badoun and Aim-sen. These two authorities may therefore be 
considered as agreeing tolerably; and, if £he days journeys on 
the Khisenduseu and Era wadi are of a similar length, the wes¬ 
tern side of this map may be considered as about -101 geogra¬ 
phical miles in length; but the allowance taken for the day’s 
journey in the account of the map of Ava by the native of 
Taunu, would reduce considerably this extent, and such;a re¬ 
duction can be more easily reconciled with circumstances than 
the greater allowance. - 

In the seventh number of this Journal, (Vol. IV. p. 86.) I have 
mentioned, that some maps erroneously place Msenghaen close* to 
the mouth of the Nerinzara. Such is the case in this map; and I 
have already mentioned another probable error respecting this 
place, in <Its'being made seven days, in place of three days jour¬ 
ney from Mredu. If the latter be the real distance, Mredu 
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being five days journey from Amarapura, Mcenghoen will be 
eight days journey from the same, which would not carry it 
near so far up the Khiaendtucn as the mouth of the Nerinzara ; 
4nd, in fact, it is laid down by the native of Taunu more than 
twor and a half days journey lower, which I consider to be the 
actual ease. 

The extent of this map, at its southern end, reaches from the 
junction of the, Khiamduam and Erawadi to Amarapura, sixty 
geographical miles, according to the survey copied by Mr Ar- 
rowsraith. This is the breadth of\ the lower end of the Antar- 
beda or space between the rivers, only it is rather in an oblique 

direction. The real breadth from east to west between Araa- 

*. 

rapura and Badoun, is stated in this map to be two days jour¬ 
ney, probably in a very direct line, and free from impediments, 
this being one of the best cultivated portions of the empire. 
Allowing, therefore, that each day’s journey is actually ten 
Mranma leagues in road distance, the breadth of the tongue of 
land at its south end cannot be above forty British miles. This, 
conjoined with the observations which occurred in treating of 
this territory, in my account of the native of Taunu’s map, 
{Phil. Journal, Vol. IV. p. 81.) induce me to believe, that the 
course of the Khia*nduaen should be placed nearer the Era¬ 
wadi than has been done by Mr Dalrymple; and that the in¬ 
tervening territory is much narrower than he imagined. 

Farther north in Ahis map we have given the breadth of this 
territory between Kioumnraun and Kanaeh, passing through 
Mouzhzhobo. The road distance between these two places is 
said to be twenty-six Mranma leagues, or about forty-three 
geographical miles. The reader may compare this with what I 
have said concerning this distance in my account of the map 
by the native of Taunu, where it is estimated at only twenty^ 
nine geographical miles, but this I conceive too little. The 
map now under consideration affords no grounds for calculating 
the space intervening between the two rivers farther north. 

Lent, 1st November 1821 
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Art. XIX.— On the Oomptonite of Vesuvius the Brewstcrite 
of Scotland^ the Stilbite and the Heulandite. By H. J, Brookj^ 
X5sq. F. It. S. Loud. M. G. S. &c, &c. Communicated by the 
Author. 

In the Edinburgh Philosophical Journal, Vol, IV. p. 131. Dr 
Brewster has described a new mineral, and given it the name of 
Comptonitc. I have found the crystals of - this substance cktave 
parallel to the planes M and T, Plate V. Fig. 1. the cleavage 
planes meeting at an angle of 90°. This circumstance, com¬ 
bined with the existence of the planes o, o', which meet at an 
angle of about ITT 35', shews that the primary form is a rect¬ 
angular prism, the terminal edges of which are, however, very 
nearly equal. On three crystals of my own, I have found Mona 
measure 135° 30', 135° 30', and 135° 45'; and on the same crys¬ 
tals respectively, a on T measured 134° 30', 134° 45', 135° 15'. 
If 135° 30' and 134° 30' be taken as the true measurements, the 
edges of the base terminating the planes M and T, will be to 
each other respectively very nearly as 56 to 55. 

A mineral from Strontian, which has been called in France 
Primitive Stilbite , and was at one time considered to be Apo- 
phyllite, is certainly a distinct substance. 

I have therefore given it the name of Brewsterit(\ oil account 
of the many important discoveries connected with crystallo¬ 
graphy, Which have resulted from the experimental researches 
of Dr Brewster. The primary form of the Brewsteritc is a right 
prism , Fig. & whose bases are oblique-angled parallelograms , 
M on T measuring 93° 40', as deduced ‘ from the inclination of 
a on c on c', and a on c, Fig. 3. I have not been able to 
cleave the crystals with certainty in any other direction than pa¬ 
rallel to the plane P. Yet when an attempt is made to divide 
them perpendicularly to P, and parallel to T, the new surfaces 
exhibit traces of cleavage planes. 

The inclination of the edge h on the edge i being 93° 40', it 
was necessary to adopt a prism oblique in one direction, as the 
primary' form; and I have preferred placing that prism in the 
position I have just described, from its agreement with Sulphate 
of Limy, Euclase, and some other substances belonging to that 
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class of primary forms, in the facility with which it cleaves pa¬ 
rallel to the terminal plane, and in the constant brilliancy of the* 
planes developed by this cleavage. Fig. S. contains all the mo¬ 
difications I have observed on the crystals I have examined, the 
angles at which some of the planes incline to each other mea-- 
soring nearly as follows : 


P on 

a. 

98° 30' 


K 
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Finding on several crystals the planes c, c'\ larger than any of 
the others, and on one crystal finding those planes alone, I have 
taken them if) fix the ratios of two of the edges of the prism. 
Supposing them to result from a decrement by one row tin the 
edge n o, the edges n p to n m would he* as £35 to 10, And if the 
planes a, a' be supposed to result from a decrement by four rows 
in height on the edge n m of the terminal plane, the ratio of 
n p to no would be as 85 to 10. 

On examining tlu* Abbe I laity's varieties of StUbite , I have 
found, that those which Werner distinguished by the names of 
Radiated and Folta’ojl Zeolite, are two distinct species; and I 
ate happy m the opportunity which this discose?y has afforded 
me, of associating the name of Mr Heul.md more intimately 
with mineralogy, by calling one of the substances Heulanditc, 
and of thus recording thf* readiness with which Mr lleulaud 
•has on all occasions opened his cabinets to the researches of 
science-, and his very liberal contributions of specimens, when¬ 
ever they have been requued, fi>r the purposes of either chemical 
or crystallographical examination*. The first of the two sjtccics 
of the Abbe Hatty's Stilbitr , from which he appears to have de- 

* Wc cannot omil the j>re^e*)l opportunity of adding cur testimony to the libe¬ 
rality of Ma Hculand, and to his unceasing zeal l'or the pi ogress of hi,favourite 
science. It is fortunate tor mmnalogy, that the possessor of one of the finest co!« 
lections in Kuxojio, should he a most generous dispenser of its benefits for the pur¬ 
poses of scientific restart h.—i). B. 

V/iL. VI. No. 1 l. .l/WKAltV 1822. H 
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duced liia primary form, and for which I shall retain the same 
name, includes his dudeeaedre and epoinlt'e varieties, and is the 
Radiated Zeolite ol‘ Werner. 

The secondary planes, however, which meet under the angles 
whieh he has given, do not occur on any of the crystals I have 
seen. 


The cleavage he describes parallel to ihe plane d. Fig. 5. is 
easily effected ; but there are also natural joints very apparent, 
parallel to the edges h ///, which induce me to consider the right 
rhnmhic prism , Fig. 4. as the primary form. 

In Fig. 5 . the measurement of P oh c orfis ]2(P 30' 

e ,/) ii ,i 
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These measurements have been taken b” tin* rcf!c< tive-gom»»- 
rreter on several small crystals, with tolerably bright planes 
Supporting them com cl, and that the planes c and/reMiit from 
a decrement,by one row on the terminal edge- <4 the pi ism, the 
inclination of M on M’, Fig. 1- is nearly 101° Off. and the edge 
dh is to the edge a h or hr neatly m the ratio of °f> to 31. 

j 

The second species included under A7//A.7/ !g the Abbh Ilaiiy. 
and to which 1 have appropriated the man of ih uland'h , i. 
the Foliated Zeolite of VV truer, and erv: tsllise 0 in the form oi 


a right prism, :rho.\e br/w are uhlitpte a*tp‘!ed pnndJehtgntms , 
Fig. (h 'fliis species com pi client Is the fumnun phup/e and orfa- 
duodrehnale varieties, on tlie latter of which figures the Abbe 
Haiiy h as placctl four planes, which tlo not appear on any of the 
crystals I have examined, and which'.nav be said to be incom¬ 
patible with tht' primary form of the mineral *. 

'flic planes I allude to, are four of those which he has 
marked with'*/,-—the four which belong to the crystal, 1 have 
marked with the same letter in Fig. 7. this being the form till 
der which the mineral most frequently presents itself. It is ra¬ 
ther remarkable, that the Abbe: should have omitted to give the 
measure of his plane T on the two adjacent planes .v, or the 1 
measure 1 of z on the two adjacent planes .v; for, although the 


* That wbkh lit" been called Red SUllmc from DuinMtloig h. ihe Heulandito. 
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differences do not exceed 2 5 , even those might have shewn that 
the primary form was not that which lie had supposed. It is 
however possible, that he might, not have measured these planes. 
To enable the reader to compare the Abbe Ilaiiy's figures with 
mine, I have added on three of the planes of Fig. 7. in small 
letters, (scored under thus, 5 , T), the letters he has used to de¬ 
signate those planes. The measurements on the natural planes 
of this substance frequently disagree on large crystals; those 
on which 1 have most relied, have been taken on small cry tal 
with the re Hoc live-goniometer, and ft re ns follows . 
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From these measurements may be deduced the ratios of the 
edges vf\ eh, eg of the primary form, which are nearly as the 
numbers 160, 161, 162. These ratios suppose the planes a 
and r: to result from decrements by one row oil the edge and 
angle of the prim my foim which they replace. 

The figures are drawn merely as diagrams, to render the de¬ 
scriptions intelligible^ and with liltfo- regard to accuracy of 
form *. 


Art. XX.— Observation# on the Impregnation of Wood with 
Sea-Water , and on the Fogs of the Polar Seas- f. 1?y Wir, 
i.iam Scores 11 v. Esq. F. H. S. E. M. W. S. &c. 

I. Impregnation of Wood with Sea-Water. 

It has been my piivilege to make a number of experiments 
on the effect of enormous pressure on wood sent to great depths 

* Since I received the above paper from Mr Brooke, 1 have examined the Ra¬ 
diated Zeolite , and find it to differ by the most pal pride optical characters from 
the Foliated Zeolite which I had examined in 1HI7. See Phil. 7’rant>. ISIS, p. 230. 
—D. B. 

+ Head hcRiic the Wot nei ian Nnlui.il IhOtiv S<Kiot\, I7'b Nov. tSiht. 
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in the sea, in augmenting its specific gravity, by impregnation 
with sea-water. In these experiments, however, some of the water 
was observed to escape out of the wood, on its being removed 
from pressure, by the expansion of the compressed air contained 
in its pores,—a circumstance that prevented me from ascertaining 
the highest degree of impregnation of which the wood was sus¬ 
ceptible. A mode of obviating this inconvenience occurred to 
me during my last voyage to the polar seas; and this mode also 
promised to shew to what extent, and under what degrees of 
pressure, sea-water might be forced through the pores of wood. 
Not having any metallic vessel suited for the purpose, I employ¬ 
ed a strong wine-bottle. I ground the inside of the neck (for the 
cork) perfectly circular, by means of a cone of wood with sand 
'and water, and reduced it to such a form that a piece of wood, 
in the form of a frustum of a cone, fitted the neck through the 
extent of an inch in length, and formed a perfectly air-tight 
plug. Tins plug was of very dry ash, and two inches in length, 
It had a square head, of somewhat greater diameter than the 
rest of the plug, so that the cone terminated by a kind of shoul¬ 
der, touching the extremity of the neck of the bottle, to prevent 
the pressure from thrusting it farther in, and bursting the glass. 
The neck of the bottle being now heated, the plug, first coated 
with sealing-wax, was introduced, and, the heat being siiilicient 
to rentier the wax fluid, it was worked down to the shoulder. 
The plug and the glass being thus int’nqately united by a thin 
intermediate coat of sealing-wax, there could be no doubt that 
it was perfectly tight. 

In this state, the bottle was sent* to the depth of 125 fathoms, 
and, after remaining a quarter of hour, was hauled up. 
About two ounces of water were found to have penetrated the 
pores of the wood. The bottle unopened was then sunk a second 
time to the same depth, and a small additional quantity of wa¬ 
ter was found to have entered within the bottle, at this second 
sinking. 

Now, by this process, I expected, that on pressure being ap¬ 
plied to (me end only of the wood, instead of every part, as in 
my former experiments, the Row of water through the pores 
would force all the air contained in the wood into the bottle, and 
not confine it by compression, as had before been the case ; and 
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in ibis ivay I expected that a much higher degree of impregna¬ 
tion would be obtained. 

Before examining the plug, I sank the bottle to the depth of 
2928 feet; but here the pressure unfortunately being too great 
for the strength of the glass, the bottle burst, and only the ring 
of the neck encompassing the plug came up. The result was 
as follows : 


Before immersion, the piece of wood weighed 
After the experiment, 

Quantity of water absorbed. 

Weight in the air after immersion. 

Weight of the plug in fresh-water^ftemp. 40°). 

Weight of an equal bulk of water. 


207 grains 
315 

108 

315 grains 

i 

293' grains. 


Hence, specific gravity of the wood, alter immersion, 1.073. 

As 1 apprehended that the portion of the plug through which 
the water had made its way into the bottle, would be more im¬ 
pregnated than the rest, from the expulsion of the air into the 
bottle, I cut away the projecting sides and corners, and formed 
the central part into a cylinder. But the specific gravity of this 
was less than that of the whole, being only 1.032 ; and the ex¬ 
tremity that was in the bottle was lightest of all. This effect I 
attributed to the want of expansion in this part, occasioned by 
thi' strength of the ring of the bottle by which it was compress¬ 
ed, thus preventing it*on the lower part from receiving its due 
3 jhare of moisture. On splitting the wood, it was found to he 
wet throughout its substance. 

I next attempted the filtration of water through the pores of 
a cylindrical piece of mahogany 4j inches in length. In this 
experiment, I employed a strong oblong vessel of copper, kindly 
furnished me by Captain Manby, (who, w ith his u.-ual public 
spirit, accompanied me on the voyage, with a view of trying an 
apparatus for increasing the facilities and diminishing the dan¬ 
gers of capturing the whale). This vessel, with the mahogany 
screwed into the neck, was sent to the bottom, where the depth 
was 5040 feet, and allowed to remain an hour and a htylf. But 
the enormous pressure to which it was subjected, being about 
fifty tons, (a ton per square inch), crushed the vessel, though 
every part was an arch, into an irregular flat form, and tore the 
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copper in four different places. Thus, the principal design ol 
the experiment being frustrated, I could only ascertain the quan¬ 
tity of impregnation. The weight of the mahogany, when dry, 
was 155 grains; the weight gained in the experiment 90 grains. 
Increase of bulk equal to 0 grains of water, 

II. On the Fogs to zJtlch the Polar Seas arc sidtjecL 

The great prevalence of foggy weather in the polar seas, du¬ 
ring the summer months, is a fact which, though well known, 
has not, that I am aware of, been explained. In the present year 
(1821), from the 11th of July until the 21st of August, we only 
had three days of clear weather!., During this interval, we na¬ 
vigated a sea embarrassed with an accumulated quantity of ice; 
the whole of the ice that so remarkably disappeared in the years 
1817 and 1818 having been replaced, and a body above 240 
miles in width, having collected on the eastern coast of Green¬ 
land. As the fog to which the icy seas are subject, frequently 
rests on the surface of the water, and extends only perhaps to the 
height of 150 to 200 feet, the sky above being often perfectly dear, 
it occurred to me, that the cause of these low fogs might be 
found, perhaps, in the temperature: that the cold, during such 
fogs, might be greater at the surface than at considerable eleva¬ 
tions, though the contrary is usually the case. Some observa¬ 
tions made on the 23d July, during a very thick fog, with a 
clear sky and bright sunshine above, seemed to confirm this 
opinion. 

The temperature about 11 a. m. at the mast-head, 100 feet 
above the level of the sea, was 35°; on the level of the deck, by 
l lie same thermometer, 33J°; ncai the water’s edge 34°; and of 
the water at the surface 34°. Hence, it would appear, that 
the fog is occasioned by the damp air, near the surface, be¬ 
coming chilled by contact with, or radiations from, the ice: for, 
at other seasons, I have almost invariably found the tempera¬ 
ture aloft two or three degrees lower than at the surface ; while 
in fogs with a deal air above, it seems to be bighci 
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of the Philippine Islands. By Dr A. Von Ciiamisso*. 

We had an opportunity to make only one excursion, of eight 
days, into the interior, to Taal, and die volcano, of the same 
name, in the Laguna de Bonborig. The military escort accom¬ 
panying us, which was a mark of Spanish pomp, was very 
troublesome, and increased the cxpences of a journey where 
only a guide would have been requisite among the mild and 
hospital Tagalese. The Island of Luyon is every where high 
and mountainous ; the highest summits do not seem, however, 
to exceed the woody region. $ Three volcanoes rise from it: 
lir.it, in the north, the Aringuay, in the territory of the Ygor- 
rotes, in the province of Ilocos, which, on the 4th of January 
Ibid, broke out at the same time with the volcano of Iolo, and 
the Sariguil, in the south of Magindanao, on which occasion 
this island presented one of the most terrible scenes recorded in 
history -f*; the noise was heard on the continent of Cochin- 
China. Secondly, the volcano de Taal, which particularly 
threatens the capital, from which it is distant a day’s journey; 
anil, lastly, the far-seen Mayon, near the Embocadera de San 
Bernardino, between Albay and Camarincs. 

Gold, iron, and copper-mines, which are very rich, but ne¬ 
glected, shew that there are other mountains as well as volcanic 
ones. On the way we went, we saw no other than volcanic tuff, 
consisting of ashes, pumice-stones, and dross ; and, in Manilla, 
Cavite, Taal, Balayan, &c., no other stone for building but 
this same luff and calcareous reef-stone, procured from the sea. 
The granite, used in Manilla for building, is brought here as 
ballast, from the coast of China. 

As you go from Cavite, southward towards Taal, the land 
insensibly and gradually rises till you reach the eminences on 
tin; other side, which arc rugged and steep, and from which 
you may overlook, at your feet, the Laguna de Bonborig, and 

* From Kotzebue’s Voyage of Discovery, vol. iii. p, 5?. 

-|- The Journals of Manilla mention the ilcslructne earthquake'., in the yea: 
lb 15 and It IS- 
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the large smoking crater, which forms in it a dreary, naked 
island. 

The. lake (the Laguna) is about six German miles in circum¬ 
ference; it empties itself into the Chinese sea by an outlet, 
navigable now only for small boats, though formerly it could carry 
larger vessels; it runs with great rapidity, and the length of its 
course is above a German mile. Since the devastation in 1754, 
Taal has been removed to its mouth. 

The water in the Laguna is brackish ; but it is, however, 
drinkable. In the middle it is reported to be unfathomable. 
It is said to be lull of sharks and caymans, of which, however, 
we saw none. 

As we were embarking from C.he Laguna for the island, the 
Tagalese exhorted us to look round us in this haunted place, 
but to keep silence, and not to irritate the spirit by any incau¬ 
tious, or inconsiderate word. The volcano, they said, showed 
symptoms of displeasure whenever a Spaniard visited it, and 
was indifferent only to the natives. 

The island is nothing but a mass of ashes and scoria*, w hich 
has fallen in itself, and formed the wide irregular crater, which 
creates so much terror. It does not appear that lava has ever 
flowed out of it. From the bank, where a little grass grows in 
scanty spots, and where some cattle are kept to pasture, you 
climb, on the east side, up a bare and steep ascent, and, in about a 
quarter of an hour, reach the edge, from r tvhich you look down 
into the abyss into the area of an extensive circus. A pool 
of yellow*, sulphureous water, occupies about two-thirds of the' 
bottom. Its level seems to be the same as that of the Laguna. 
On the southern edge of this pool are several hills of sulphur, 
which are slowly burning. Towards the south and east of it, a 
narrower crater is beginning to form itself in the interior of the 
great crater. The arch which it makes surrounds, like the 
moraine of a glazier, the burning hills by which it is produced, 
and rests with both its ends on the pool. The pool boils, from 
time to time, at the foot of the burning hills. 

You can clearly distinguish, in the internal wall of the crater, 
the situation of the differently coloured scoriae of which it con- 

i/ 

sists. Smoke ascends from some points of it. 
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We observed from the place where we made a drawing of 
the crater *, a place on the opposite side of it, where a fall into 
the interior seemed to afford a slope 1 , from which it might he 
possible to descend to the bottom. It cost us much time and 
trouble to gain this point, as we found the sharp and pointed 
edge on which we walked, in many places impassible, and were 
frequently obliged to descend on the outside almost to the bank. 
Being under the wind of the fire, we were but slightly incom¬ 
moded by the sulphureous exhalations. 

The place just mentioned is that on which, during the last 
eruptions, the water poured that was thrown up. We attempt¬ 
ed to descend into several clefts, but were ultimately obliged to 
abandon our intention, after w^had reached about two-thirds of 
the depth. We were not provided in Taal with the cords we 
required, and by the assistance of which we might probably 
have descended the perpendicular wail of several fathoms high, 
which first presented itself to us, without being able to reach 
the bottom, as the precipice became always steeper the farther 
we descended. We found, in this neighbourhood, the ground 
covered with Plumose Alum. The time was too short to per¬ 
mit us to visit other hills. The other craters are at the loot 
of the principal crater. 

'J'he most terrible eruption of the Volcano de "Paid was in 
the year 1754. Its desolating progress is circumstantially re¬ 
lated in the twelfth chapter of the thirteenth part of the. history 
by Fr. Juan de ia Conception. The mountain was tranquil 
*after the former eruptions, (the iast took- place in the year 
1716,) and sulphur was obtained from the apparently extin¬ 
guished crater. It begun to smoke anew in the beginning of 
August; and, on the 7th, Baines were seen, and the earth 
trembled. The consternation increased from the 3d of Novem¬ 
ber to the 12th of December; ashes, sand, mud, fire, and wa¬ 
ter were thrown up. Darkness, hurricanes, thunder and light¬ 
ning, subterraneous roarings, and Jong-protracted, violent, and 
repeated earthquakes, alternated in frightful succession. Taal, 

* This drawing of the Crater will be found in the Voyage Pittohxrpie., which 
M. Choris (the draughtsman to the expedition) it. about to publish at Paris, under 
the patronage of Count Roinanzolf. This beautiful and l.iUhlul gallery of oui 
royage will greatly illustrate out observations arid remark u vnl. iii. p. 142. 
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lying at that time on the banks of the Laguna, and several 
villages, were totally ruined and overthrown. The mouth of 
the volcano was too confined for such eruptions; it widened 
considerably, and a second opened, which likewise threw up 
fire and mud. Nay, even more, the fire broke out in several 
places in the Laguna, at a considerable depth below the surface 
of the water, which boiled up. The earth opened in many 
places, and a deep gulf yawned particularly wide, extending 
far in the direction to Calanbong. The mountain continued to 
smoke a long time. There,have since been eruptions, though 
with decreasing violence. 


___ 

Art. NXII .—On the Ancient History of Leguminous Fruits . 

By Professor Link. (Continued from Vol. V. p. 3G9-) 

On Plants used as Fodder. 

BY Plants used as Fodder, we mean those plants which arc- 
cut, for feeding cattle, before the seed is ripe. Their cultivation 
belongs to the recent arts of agriculture, and came long after 
the cultivation of the species of grain, and of the leguminous 
fruits. 

It was during the preceding century that attempts were first 
made to cultivate the species of Grasses in prepared meadows. 
At first attempt/, were made only witli some grasses, by degrees 
others were tried, and the love of gain which came into play 
fluring this trade in seeds, recommended so many species for culti¬ 
vation, that contempt of the whole was jfcpeafiodly excited. Avcna 
claiior , Loliitm peretme , IIolcus liinatus, Poa aquation , Phleum 
pratense, Alopccurus pratensis, A vena Jluvcscens, B ronrus gi~ 
ganicus, Fhjrnus sibiricus , Agrostis alba, have been cultivated 
with more or less advantage. 

'The culture of Trifolium pratense was quite unknown to the 
ancients; they do not even once mention this plant in its wild 
slate, unless it be concealed under the name Lotus , as the com¬ 
mon people at present call all plants with triple leaves Clover. 
But all botanical writers of* the middle ages mention clover as 
i plant used lor fodder, and it must have been early cultivated. 
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It grows, wild only on cold soils, and never where the Aloe 
blossoms in the hedges; its culture must therefore have been 
found out by the northern nations. As little do we find any 
traces among the ancients that another species of clover, Hedy- 
saruvi coronarimn , which is now a common article of fodder in 
Italy, or the Ilcdysarum Oiwbrychis , were cultivated. 

Among the plants used as fodder by the ancients, is ranked the 
( ytisus , and on no plant of antiquity lias so much been written as 
this. In 1731, there appeared at London “ A Dissertation on 
the Cytisus of the Ancients,”” by Stephen Switzer, with which I am 
not acquainted. Afterwards it was noticed by Miller in his Garde¬ 
ners'* Dictionary, by V oss on the Georgies of Virgil, by Schneider 
on Columella, and by SprengeWn the treatise 44 Dc Antiquitatibus 
Botauicis. -0 Voss and Sprcngel, like the more ancient botanists, 
consider the Cytisus as Mcdicago arborca ; Schneider as a Cy- 
tisus of the moderns; and Miller, contrary to all testimonies, as 
no shrub at all. This contrariety deserves to he more particu¬ 
larly examined in another respect. 

Aristotle says (Hist. Anim. 1. iii. e. 18. § 8.), the Cytisus ever 
eases the milk of cows, and only hurts them when it is in blossom. 
Perhaps this passage gave the first opportunity of recommend¬ 
ing the Cytisus as fodder. Theophrastus only mentions the 
Cytisus in passing, (Hist. 1*1. J. i. c. G.) ; he ascribes to it a very 
hard wood, even in the inner parts of the stem,—a circumstance 
which suits very well with Medicogo arborca; but he says nothing 
at all as to its cultivation for fodder. In the time of the school 
of Alexandria, there appeared the work of Aristarchus on the 
Cytisus, to whom Democritus and others succeeded. Cyntkos , 
one of the Cyclades, wa't celebrated for its excellent cheese: the 
cytisus grew there in great* abundance; the excellence of the 
cheese was ascribed to this, and along with the praises of the 
cytisus, its cultivation as a fodder plant was recommended. It 
is probable that this cytisus was the Medicago arborca. Be¬ 
sides Theophrastus, its hard wood is mentioned by l*liny, (1. xvi. 
e. 38. 40.) ; and Cytisus laburnum , alpinus , the wood of which 
if. not less hard, have bitter leaves, which no animal pats. But 
die cultivation of the cytisus seems to have beui very limited and 
transient, Pliny says (l 13. r. 21.), fniu nilin hit fnilcx in 
( f udmo > ns t da. hide ft tinshdus in omnc'i ( V/' dcs, moj in nrbc< 

i * 
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Gracas magno easel proventu; propter quod waxime mrror ra¬ 
n/m esse in Ittdia. Dioscoricles describes (1. iv. c. 113.) the 
cytisus as a whitish shrub, like the JRhamnus , with branches an 
ell long, with leaves like those of Fcemim Gracum , or rgt- 
f only smaller, and having a larger middle row; which 
leaves being rubbed, give out a smell like Brassica Eruea , and 
taste like green chick-pease. This suits Medico go arborea ex¬ 
tremely well. He adds, some plant it for the sake of bees. 
There is thus not a word about its cultivation as fV>dder, which 
on other occasions Dioscoridps did not use to overlook : he even 
separates it entirely from such plants, and treats of it in another 
place, among the shrubs. Varro only mentions the cytisus inci¬ 
dentally aihong the fodder plantl^l. i. c, 26. § fk, l.ii. c. 1. ^ 26. 
1. ii. c. 2. § 28.), and always along with mediae He also says, 
that two Spaniards, brothers, had planted it for the sake of 
bees (1. iii. c. 16. § 14.), and by that means became rich. Ihil 
Columella distinguishes, in regard to bees, between the Cytisus 
suet spoutis and Cytisus saiiva (1. ix. c. 4.); and especially in 
Spain, but also in Italy, there are so many species of Cytisus 
and Spartium, which afford the materials of honey to the bees, 
that they might easily be used instead of the true cytisus. Co¬ 
lumella speaks circumstantially of the cultivation of cytisns, but 
not where he is speaking of plants for fodder, but of nurseries, 
and says, (1. v. c. 11.), At primyuam jinem libri facia runs , dc 
cytlso dicere ternpestivnm cst Then follows an entire chapter 
on the culture off cytisus , which seems, however, to have been 
borrowed from the Greek of Andromachus. This is probable 
from comparing it with the notices in Pliny, who follows Aris- 
tomachus in his own account, but, as dsual, often after a hasty 
and incorrect perusal. The Geoponica mentions the cytisus on¬ 
ly incidentally, and not as fodder (1. x. c. 3. § 8., 1. xiv. c. 16. § 8., 
1. xv. c. 2. § 6.); only (1. iii. c. 1. § 8.) it is said the cytisus 
should be cut green in January ; which direction is taken 
95 rS Btctfom **< t m Kt artXim, and from some Roman writers, who 
doubtless had their information from Aristomachus, since the 
time of thcj> year which is mentioned agrees better with the cli¬ 
mate of Egypt than of Rome. We also find (1. xvii. t\ 8. § 1.) 
the account of Didymus, that milch cows should be fed with 
Cytisus or Medica , but that it should be thrown to them but 
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occasionally. There is, therefore, no proof, that among the an¬ 
cients the cytisus was much cultivated as fodder ; and the pro¬ 
posal of Aristomachus seems to have met with the same fate, 
which has attended so many proposals of our modem learned 
economists. Although the learned poet at the court of the Pto¬ 
lemies, and his imitator Virgil, frequently speak in their poems 
of the cytisus , it does not follow that the plant was generally 
cultivated. 

A very ancient fodder is the Hcrba medial. Theophrastus 
mentions it, and says manure injures it, (Hist. PI. 1. viii. e. 7. 
§ 7. ed. Seim.) Dioscorides (i. ii. c. 177.) describes it as the 
r^vxhov (Psoralen bituminosa ), but with small leaves, seetls re¬ 
sembling those of lentils, and-'twisted pods. The latter mark, 
which is an essential one, is wanting in our editions, but there is 
a hiatus ; and in the Arabian translations the words are found. 
Lie adds, that the plant is cultivated for fodder. This exactly 
suits the Mcdicago saliva * the Lucent. What Columella says 
(1. ii. c. 11.) of its culture, and of its lasting for ten years, like¬ 
wise agrees with this. Of the name, l’liny says, (1. xviii. c. 16») : 
Medica externa etiam Gracia’., ct a Medis advecta per bulla Per- 
sartnn <pia. Darius intulit. The lucern is not a native of Eu¬ 
rope, for it only grows wild where it is now cultivated, or for¬ 
merly had been. It also is easily frozen in cold climates. 

Of the Vetch, the Prigvnclln Firnuni Gramm and the Krvi- 
Ha*, I have already „spokcn. Pliny has explained what the an¬ 
cients called J'urrag'o and octjmum, (1. xviii. «. 16.) The for¬ 
mer consists of beer or barley sowed along with vetches ; the latter 
of a mixture of beans, vetches, Frvilia and Avert a Grtvca, cui 
non cod'd semen. What this Arena Gram, is, we cannot exact¬ 
ly determine. According tb Varro, this mixture has the octj¬ 
mum from moist, because it grows rapidly, lint in Pliny’s 

time, octjmum was altogether unknown. An improved hus¬ 
bandry had done away with the mixed fodder. 

Grains and Culinary Plants. 

Most of the species of grain which we grow in Europe are 
from foreign countries, and are not natives of Europ). On the 
other hand, most of the garden plants and greens are natives of 
Europe, and have been transplanted to other parts of the world. 


* Vicia ervilia, Brvutn ervilia, Linn . 
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The west has thus in some measure repaid to the cast what it 
received from it, and it has thus obtained a share in the promo¬ 
tion of human happiness. Only some kitchen plants, those of 
the cucumber kind, come from warmer regions; and the leek 
species have an unknown native country. 

The Cabbage ( Brassica ohracca ) was very early known. 
Pythagoras wrote respecting its healing powers, as Pliny in¬ 
forms us, (1. xx. c. 9.) ; and although this piece of information, 
like many others attributed to Pythagoras, may be without 
foundation, it yet shews thqt, the use of the cabbage was consi¬ 
dered as very ancient. In the Homeric writings, perhaps from 
accident, there is no mention of the cabbage. But, at a later 
period, it is frequently mentioned by Aristophanes. The old 
Greeks named the cabbage §*<?*»«: afterwards the name of the 
curled variety, was given to the whole species. The 

Scholiast on the Plutus of Aristophanes says distinctly, (ed. 
Brunk. p. 544.), that which the ancients called '> i s now 

called Kg*ft/3 n; and Athenieus explains by xf>d t u/3^ (Dcip- 

nosoph. 1. ix. c. 9.) There is, therefore, no reason for cxplain- 
ing'by radish with Theophrastus, as Schneider lias just¬ 
ly remarked. Although the ancients have not exactly described 
the cabbage, yet their accounts of its varieties, the manner of cul¬ 
tivating it, and even the name (caulis), are sufficiently distinctive 
of this plant. Theophrastus, Cato, Pliny, and Athenanis, speak 
of the varieties of cabbage in such a manner, that we are able 
to recognise several of the varieties which are still known. The 
curled cabbage is called <r because it is curled like the 
curled parsley ; and this first had the name *§»/*/ 2*. The white 
cabbage was also known to the ancient^ as is evident from the 
description of the head (caput) in ‘Pliny. But I find no traces 
of cauliflower, because the cipim, which is understood to denote 
it, is a species of sprat, and Prosper Alpinus speaks of cauli¬ 
flower in Egypt as a new discovery. The ancients blanched 
the flower-stalks, by binding the leaves together, and then they 
ate them. They also speak of a cabbage on the sea-shorcs, 
which has.round leaves, and is of a sharp taste; probably they 
me§n the wild cabbage, not By. arctica , which is shrubby. 
Cabbage grows wild on the sea-coasts of England in several 
{daces, and Sibthorp found it on the coasts of Greece. It is sin- 
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gular that it grows wild only in such different regions; and it 
is very probable, that it formerly grew wild on other coasts of 
Europe, but was gradually extirpated by the cattle. The cul¬ 
ture of sea-cabbage ( Crambo maritima ), a plant which grows 
wild on many of the coasts of Northern Europe, is entirely new, 
and has not yet become general in England. In China a pecu¬ 
liar species of cabbage is cultivated* called by Harrow Brassica 
orwntalis, which, however, ought not to be confounded with 
lirassica orientalise Lin. 

Theophrastus places three garden-plants together, (Hist. T’l. 

1. i. c. 14. § 2. ed. Schneid.), /3a/to», atyxtpxfa, To the 

second he ascribes a straight descending root, from which all the 
other roots come, (L. ii. e. 2.V/ According to Dioscorides, (1. ii, 
c. 145.), some call it, x^croAx^xm: the blade is eaten dressed, it 
is blanched. Arntophanus mentions it. The Romans trans¬ 
lated by Alriphw , (PJin. Uist. Nat. I. xx. e. 110.); but 

they all'ord few means of enabling us to ascertain it more correct¬ 
ly. In general, their Alriphw is considered as an Alriphw hor- 
tensis , and there is nothing against the idea, but nothing that 
confirms it. Alriphw boric » sis was found by the elder Gmclin. 
growing wild in Southern Siberia. The Aitov is generally men 
tioned to have been the Arnaranthus blitum. The notices of the 
ancients, of Pliny, Dioscurides, and Galen, are so short, and so 
little descriptive, that the opinion above stated rests merely on 
tradition. Formerly this plant was more generally eaten than 
at present. In "Portugal, the greatest number of different spe- 
* cies of amaranths (not Am. blitum) were oaten under the name 
of Brcdos\ which, from the usual practice of this language of 
changing /, after a consonant in the beginning of a word, into r, 
as also by the frequent ehaiTge of i into c, and of t into d, has 
doubtless arisen from Blitum . A. mangostanus and gmgeticus 
are the most common plants in Northern India. Probably the 
ancients did not even eat A. blitum , but A. albus, and perhaps 
some other species, which are more tender than A. blitum , and 
arc more, common in the south of Europe. 

Regarding Spinage ( Spinacia oleracea ), Beckman (Hist, of 
Inventions, iv. 11G.) has instituted some such investigation as 
might be expected from this industrious scholar. He has shewn 
tliat no trace of this plant is found among the ancients, hut that. 



■im m. i -ink on the Ancient Histonj of 

■’According to Du Fresne’s Glossary, Spinage is first mentioned 
in the middle ages. I add to this, that among the Arabians 
Spinage was well known, although they did not reckon it worth 
their while to describe it, as appears from Ebn Baitar. Yet the 
narnfe Spinachia seems to be the original, for the Arabian name 
has not the appearance of ah original Arabic word. The Span¬ 
ish word Kraut , which is quoted by some authors, is doubtless 
a -corruption of the Arabic word, which is written Hospanach 
and Hispanach. The native country of spinage is unknown. 
But Marshal of Biberstein /ound a nearly related species, Sp. 
tetrandra, growing wild in eastern Armenia, which is also eaten 

oleracea is merely a va- 

A garden-vegetable, well known to the ancients, was the La-, 
pathum , and there is no doubt that it is the Rum ex patient-ia. 
Dioseorides describes several species of La pat hum, (1. ii. c. 140. 
141.), but it is difficult to deduce any thing from his descrip¬ 
tions. Some expressions of Theophrastus (1. vii. c. 2. s. T-) 
are characteristic; those which relate to the size and strength of 
the root, as we see in lliimew putientia . The plant grows wild 
oil the elevated meadows of middle and southern Europe. 
Thus says Horace, ILerba lapathi prata amantls. Pliny asserts 
that the wild Lapatfivm is better than the cultivated, and al¬ 
ways contains more acid. Formerly Rurncx putientia was much 
eaten as greens in Germany, and to thif day it is occasion¬ 
ally cultivated as ( greens, under the name of English Spinage. 
The name Paticntia is derived from the French word patience, 
because it is eaten at a time of the year when there are few 
greens, and people are forced to make hse of this. Under the 
species of Lapathum , Dioseorides Also mentions the or 

*we£vg»s. Our Sorrel ( Rmnex acetosa) cannot be this plant, for 
it is described as being very low; probably it is the Rumcx 
scutatns , the Garden-sorrel, a plant which is very common in 
the whole of southern or central Europe. 

©£<5<**/'*h, or Lactuca , if we judge by the name, which 

remains unchanged in all the modern tongues, is our iMctuca 
sativa. The plant was too well known to be particularly de¬ 
scribed, What the ancients say of the effects of Lactuca , does 
not oppose the idea, that our Lactuea was the same with the 


by the natives; and he thinks our Sp. 
riety of it ; a very likely supposition. 
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Laduca of the ancients. Even the milky juice, whence the 
name Lactuca, points out this identity. But some related plants 
seem also to have received this name. The Lactuca with 
thistle-leaves, mentioned by Theophrastus (II. PI. 1. vii. c. 4. 
$.&), is probably a curled variety; but the broad-stalked, from 
,p{|be stems of which garden-gates were made, was, although a 
monstrous production (Caule ^asciato), yet a related species. 
Under the name there are at present two spe¬ 

cies included. Where the. La&&(fa grows wild, is quite unknown. 
The wild Lactuca of the ancients (Uioseorid. 1. xxvi. c. 61.) is 
Lactuca virosa. The Lactuca was known in very early times. 
Tile ancients seem to have eaten a great many plants of the 
natural order Scm i/losculos fe^\vhich Theophrastus reckons up 
under the names uva^vdxce, viroyot^i, and 

which were called from the similarity of their leaves. 

Hioscorides cites ^y'-^uv (1. iv. c. 97), which is translated 
Scnecio , and the description of which agrees pretty well with 
Senecio vulgaris , or some related species. But this plant is not 
eatable. Dioscorides also does not speak of its use as greens* 
and does not cite this plant along with the other plants used as 
greens. Galen says nothing whatever respecting it. Probably 
tile word had received a different meaning in later times. 'Tira- 


is compared by Theophrastus with Kiyagtov, (Hist. PI. i. vii. 
c. 11. s. 4.); but it is said to be smoother, softer to the eye 
r* Trudge/), $rid sweeter. The comparison between it 
and Ckhorium shews, that the plants which have been taken 
"for it, Ilyoseris , Hcdypnois , l/yjjochceris , Linn, do not belong 
to it. ’A v^velxa is mentioned in this passage alone. ’Ap*** is de¬ 
scribed (e. 11. s. 4.) as Aot eatable. The word is used among 
the names of garden-greens'* and among the Cichoracca by 
Theophrastus only, and by Pliny, who translates these passages. 
Bauhin does not comprehend why Theophrastus quotes this 
pl&nt among the garden-greens, and yet afterwards says it is 
not eatable. If we insert the **/, which has occasioned so much 
perplexity to Schneider, the passage (l. vii. c. 4. s. 1.) then inti¬ 
mates that these plants were also named *»#***> simply oil ac¬ 
count of their resemblance to Cichorknn. It is quite in vain to’ 
endeavour to ascertain these plants, especially as later writers 
do not mention many of them. To me they seem partly to de- 
*VOL. VI. NO. 11. JANUAUY 1822. I 
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note only varieties of Succory or Endive, which itself may be 
only a variety of Succory, k<£<*»$/#» (Theophrast. Hist. PI. 1. vii. 
c. 11. s. 3.), which is also called e-s^s (Dioscor. 1. ii. c. 160.), 


been quite lost since the middle ages: it is the Malva of the 
Homans, of the Greeks. That the ancients, by the word 

ft»Xe which word is used by Hesiod, or meant one of 

the Malvaceae is evident, from the excellent description of the 
fruit of Phanias in Atlienaeus (1. ii. c. 52.), to which the Malva 
is well known to have been related. But what plants of this 
genus were eaten, is not easily determined. The ancients dis¬ 
tinguished between the wild Malva and the cultivated, (Dioscor. 

1. ii. c. 144.); and Theophrastus says, respecting the latter, that 
it is almost shrubby, (Hist. PI. 1. i. c. 5.) Hence Sprengel also 
considers this plant to have been Lavatera arborca , and Sib- 
thorp considers it as Alcea rosea, which commonly grows wild 
in Greece. But the leaves, of these plant* are very hard. Pro¬ 
bably another large, but tender, species of the Malva is desig¬ 
nated by this name, perhaps Malva crisjm , a plant which is * 
suspected to be a native of the East, having tender leaves, and 
a stem which is often very high. It £ocs not follow from the 
writings of the ancients, that thc*Malva grows wild in Greece, 
because what they call wild and cultivated plants, are often 
different species, as we have, seen above respecting Lactucu . 
But the ancients had also another smaller species (Plin. 1. Xx. 
c. 21. Afric. 1. fli. c. 8.), which is probably M. rotundifolia. 
They made this plant savoury with "some additions to it. 

The ^eet ( Beta rubra , and Cicla ) was well known to the 
ancients, and respecting its designation there is no doubt. The 
Romans named it Beta , the Greeks t tln-xiov, *ntnXtg, or crtCrXiov. 
Theophrastus distinguishes two species (Hist. PI. 1. vii. c. 4. § 4.), 
the black, which we called the red, and the white. Instead*of : 

' _ 4 


and by the Latins Intybus (Galen, de Aliment. Facultat. 1. i.), 
is so described by the .anpents, that the description suits com*. . 
pletely our Succory- ; ^^g g^cutarly Thcophra^Xs 
h vii. c. 8. s. 3.) grows wild in r " J 

the East Indies, be^Ai^^^g'thence; but 
it is much to be doubted^wpe|P^^|^P^S||^ species. Succory 
is well known as a wild Whole of Europe. 

There was a plant very eomtridny“from the earliest times 
cultivated by the Greeks and Romans, the use of which has 
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these, the Romans distinguished between winter and summer 
beet, (Phii. 1. xix. c. 8.) Athenaeus lias four species of beet 
(1. ix. c. 11.), e-iretrroVf xeev^arov, A£vxoi», The two latter 

have been determined, the other two remain still doubtful. 
KcivXutov was probably the same large variety, of which Theo¬ 
phrastus speaks as an woody plant, (Hist. PI. 1. i. o. 2. s. 3. 
Selin.) Linnaeus has placed the native country of the white 
licet in Portugal, on the banks of the Tagus; and the na¬ 
tive country of the red variety in the south of Europe generally. 
The former locality is not altogether incorrect: there grows in 
that country an intermediate specie’s between the red and white 
beet, which, however, may well be reckoned the original species, 
and which probably grows Jil several places in the south of 
Europe. 

is not described by Theophrastus, Dioscoridcs, and 
Galen; it is only named as a garden-vegetable. The word has 
been translated portulaca , perhaps merely because Dioscoridcs 
says of the wild Andrachnc, it has thicker leaves. According 
to the properties that have been ascribed to it, it has a tough 
mucilage. The plant has not been ascertained. A shrub also 
bears the same name. 

belongs to the garden-greens. According to Theo¬ 
phrastus, it is eaten raw; whilst, on the other hand, Malva and 
others are dressed, (Hist. Pi. I. \ii. c. 7. § 2.) The passages, 
which have been interpreted of an edible fruit, have been cor¬ 
rected by Schneider, (1. \ii. c. 15. § 3.) The fruit resembles a 
grape, says Theophrastus. We must distinguish it from other 
plants of similar names, (1. ix. c. 12. § 5.) Dioscoridcs describes 
the plant as a small shruh, with blackish leaves, a round, at first 
green, afterwards red or blftck, fruit. Galen considers this 
plant to be very astringent: it is seldom eaten. Many editors 
consider this plant to be a physalis ; but the author was not 
speaking of edible fruits. Neither can I venture to determine 
this plant. Solatium nigrum , which has been suspected of being 
it, is not eaten raw. 

The Nettle , according to Galen, was eaten ys greens, 

as happens at«this day in many countries, where it is dressed in* 
spring, mixed with other herbs. 

(To be concluded in next Number.) 

r O 
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Art. XXIII .—On the Arscnlates of Copper. By II. J. Brooke, 
Esq. F, B. S. Lond. M. G S. &r. &c. Communicated by the 
Author. 


J?HE following communication is occasioned by a recent exa¬ 
mination of the crystalline forms of the Arseniates of ('opper. This 
examination lias led tile to differ from the Count tie Bournon,In 
regard to the primary forms of the several varieties of that sub¬ 
stance, and has induced me to adopt such others as appear more 
compatible with the secondary forms under which those varie¬ 
ties usually present themselves. 

The Count has divided the arseniates of copper into live spe- 

. * 

vies 


]. An obtuse octahedron, v. Itli a rectangular base. 

2. A hexagonal pi ism, 

1J. A right rhombic prism of 5H° and 8h r ’. 

4. A right prism, whose liases arc equilateral tiiangles, 
6. Fibrous. 


The First specks may possibly be an octahedron, with a rect¬ 
angular base. There are, however, striae or two planes of each 
pyramid of some of the crystals, as in Plate VI. Fig. L, which seem 
to indicate an oblique rhombic prism as the primary form ; ill 
which case, the octahedron may be conceived to be produced by a 
truncation of two of the solid angles of the prism, as in Fig. 2. 

I have not been able to cleav e the crystals in any other direction, 
than parallel to one plane of the pyramid ; nor have I seen any 
variety of form* among those I have examined, from which thr_ 
primary form might, with greater probability, be inferred. The 
natural planes of the crystals do not afford sufficiently good re¬ 
flections to give their inclination with' accuracy. They may be 
said, however, to measure, over the edges of the base, about 73'- 
30% and 61° 30', which would give the ratios of the axis of the 
octahedron, and the edges of the rectangular base, nearly as 3, 
4, and 5. 

The primary form of the Second species appears to be an acute 
rhomboid of nearly 68° 53', by measurement; but, by inference, 
from C &n P, Fig. 4., measuring 107° 30% its angle would be 
G8° 3S\ The form under which the crystals occur, is that mo¬ 
dification in whieh the summits of the rhomboid are very deeply 
truncated, as shewn by the dotted lines in Fig. 3., and Fig. 4. 
There are cleavages parallel to the primary planes P, P' l v '; 
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hut the crystals are most fissile in a direction perpendicular to 
the axis of the rhomboid ; that is, parallel to the terminal planes 
of the hexagonal crystals. 

The replacement of the lateral edges of the primary rhomboid, 
as in Fig. 5., produces the planes of the supposed hexagonal 
prism. 

Several other modifications of the primary rhomboid occur. 
One of which produces the obfu.$e rhomboid, shewn in Fig. 5., 
a on h measuring about 179° SO^E^The planes are brilliant, and 
the edges distinct; so that 1 caimflt doubt the existence of the 
form. Yet the decrement which would produce it, is so extra¬ 
ordinary, being several hundred molecules in height and breadth, 
that I suppose it may be produced by some other law than 
that which commonly operates upon those primary forms. 

The primary form of the Third specks, is a right rhom¬ 
bic prism, Fig. 6., of about 11Y 45', M on M', and 68° 15', 
the crystals being usually attached to the matrix by one of the 
obtuse edges of the prism. The dotted lines in Fig. (h, shew 
the position of the most common form of the natural crys¬ 
tal^ Fig. 7. ; by which it appears, that the diedral termina¬ 
tion of those crystals consists of two of the primary planes. 
There is a sufficiently distinct cleavage parallel to the planes 
M &f and T; but the cleavage planes are very dull. Count 
liounion has taken a and h, Fig. 7., as the primary lateral planes 
of liis rhombic prism; but, as I have not succeeded in cleaving 
the crystal parallel to those planes, or perpendicular to the axis 
of the prism, as constituted by those planes, I prefer taking the 
form I have given as the primary one. If the planes a and b, 
which incline at an angle of about 93’, are the result of a decre¬ 
ment by one row on the acute angles of the terminal planes, the 
height of the prism, Fig. (i. would be to its terminal edge as 15 
to 19, very nearly. 

The primary form of the Fourth species , is an oblique rhombic 
prism of 56° and 124° nearly,—oblique from the acute angle of 
the prism, ancl attached to the matrix, sometimes by the base, 
and sometimes by the obtuse lateral edges of llie prism. The 
only cleavage I hare observed, is parallel to the terminal planes 
of the prism, in which direction the lamina* separate «iih groat 
readiness, Fj;». 8. shews the primary form, in which tly dotted 
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lines mark the modification Fig. 9- This appears something 
like a triedral prism, where only one summit is seen; but, in 
those crystals where both summits are visible, the triangular ter¬ 
minations are reversed with respect to each other, as they appear 
in the figure. Fig. 10. contains some modifications which oc¬ 
cur in most of* the crystals I have seen, and shews, by dotted 
lines, the direction in which the crystals are sometimes elongated, 
when attached to the mati^ *. 


M on M', 
M on P, 
P on 
P on J, 



56 * 

95° 

80° 30' 
125® 


If the prism a , be the result of ^decrement, by one row on the 
acute angle of the terminal plane adjacent to the acute solid an¬ 
gle of the prism, the lateral edge will be to the terminal edge as 
5 to 2; and the small plane b, would result from a decrement, by 
two rows in height, and three in breadth, on the other acute angle 
of the summit. 


The Fifth species of Count Bournon belongs, I believe, to the 
Third , which I have observed to pass into the fibrous variety, 
through a series of prisms successively diminishing in size.. 

There being a difference in the results of the analysis of these 
substances, as given by Klaproth, Vauquelin, and Chonevix, I 
have been induced to examine them again, and I am inclined to 


believe, that their composition may be statcAI as follows, in atoms 


or proportions: 


Obtuse octahedron, 
Acute rhomboid. 

Bight rhombic prism. 
Oblique rhombic prism, 


1 Oxide of copper, 1 Arsenic acid, 5 Water. 



There is some uncertainty in the results obtained, by dissolving 
the mineral in dilute nitric acid, and apparently saturating the 
solution with carbonate of potash, which lias probably occasioned 
the results of the published analyses to vary from each other: 
For, if the carbonate of potash be added, until a precipitate of 
carbonate of qopper begins to appear, which is not re-dissolved, 
and the arsenic acid be then precipitated by an excess of nitrate 
of lead, a portion of arsenic acid sometimes remains in the solu¬ 
tion; and when the excess of lead has been precipitated by sub 
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phate of potash, and carbonate of copper been thrown down by 
carbonate of potash, the carbonate of copper has sometimes con¬ 
tained a sensible portion of arsenic acid. 

I have observed, that arsenic acid, when dissolved in distilled 
H ater, does not decompose carbonate of potash. 

London, 1 
November 1, 1821. f 


Art. XXIV .—Remarks on the Insensibility of the Eye to cer¬ 
tain Colours. By John Butter, M. D., F. L. S., M. W. S. 
&e. &c.; Resident Physician at Plymouth. In a Letter to 
Dr Brewster. ^ 

My Dear Sir, 

IV no wing how much you have directed your attention to the 
subject of optics, and that every variation connected with the 
ordinary phenomena of vision is interesting to you, I transmit, 
without farther apology, the particulars of the following case, 
which my friend, Dr Tucker of Ashburton, Devon, has lately 
made known to me in the instance of his own son : About two 
years ago, Mr Robert Tucker, who is now aged 19, and the 
eldest member of a family of four children, discovered that lie 
was unable to distinguish several of the primitive colours from 
each other. He was employed in making an artificial fly for 
fishing, intending to have constructed the body of the fly with 
silk of an orange colour, whereas he used that of a given. When 
the error was pointed /mt to him by bis younger brother, he 
could not believe it, unti 1 * it was confirmed by other persons. 
Threads of orange and green silk were then twisted round his 
linger, and he could not perceive any difference in them, but 
thought them to be the same coloured thread twisted several 
times. This circumstance led to a trial of his powers for dis¬ 
tinguishing other colours, and the following are the results which 
have been ascertained, taken correctly by frequent r^ietition, and 
confirmed by the trials made in my pres^p. Many of the 
leading or primitive colours, he neither knbWs when they are 
shewn, nor remembers after |hey have been pointed out to him. 
•Certain colours arc confounded with each other. Orange lie 
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palls green, and green colours orange; red he considers as 
brown, and brown as red; blue silk looks to him like pink, and 
pink of a light blue colour; indigo described as purple. The 
Sevan prismatic colours seen in the Spectrum, are described in 


the following manner: 

Colours. Colours. 

1. Bed, mistaken for Brown. 

2. Orange, ' Green. 

3. Yellow, generally known, but sometimes taken for Orange. 

4. Green, mistaken for Orange. 

G. Blue, Pink. 

6, Indigo. Purple. 

7. Violet, t Purple. 


So that the yellow colour alone is'known to a certainty. The 
colours were hhewn to him on silk, on feathers, and in Syme’s 
book of colours, with uniform result. lied and brown colours 
Appear the same, as well as green and orange, blue and pink, 

' and indigo and purple. With the exception of black or white 
objects, which he seldom mistakes, all colours are by him divid¬ 
ed into three classes, viz. 

Class 1st, Includes red and brown. 

2d, blue, pink, indigo, violet, and purple. 

3d, green and orange colours. 

He can generally say, with certainty, to which of these three 
classes any colour belongs, but he mistakes One colour for ano¬ 
ther. A difference in the shades of greeri 1 he can distinguish, 
though not the green colour itself from the orange. Soldiers'’ 
jscarlet coats appear 'red. Grass looks green *. The colours of 
horses are quite unknown to him, except a white or black horse 
A bay, a chesnut, and a brown lior§e, is described of the same 
colour. The colours of the rairfbow or of the Moon, appear 
nearly the same, being twofold; at least, two distinct colours 
only are seen, which he calls yellozo and blue. A blue coat, 
however, he can distinguish from a black, but this circumstance 
may be owing to the metal buttons in the one coat, and not in 
the other ? ft»d ^yellow vest is always knofrn to him. By day, 
he called' lake red, and crimson red purple , in Wer- 

* / * It is rem*rkfliJlitiwt green, of colours, and composed of 

yffjthyw and blue, etKftUf be nii$t$|ien pa every substance except on grass 



to certain Colours . 


187 

ner's book of colours by Syme; but by candle-light this error 
was detected, and the colours were called red with a tinge of bluo. 
Black, which is the negation erf all colour, could not be distin¬ 
guished by him from a bottle-green colour, in one instance, 
though the difference was quite obvious to myself. Black, white, 
and yellow bodies are, however, recognised with tolerable cer¬ 
tainty ; though the shades of white, which again is but the beam 
of all coloqp, are # not distinguishable. The shades of green 
can be distinguished from each other, as already stated, though 
none of them are known from orange. Duck-green, he called a 
red, and sap-green an orange colour. If he closed one eye and 
looked with the other, the results were not altered. His health 
lias been good. This defeat has not sprung from disease, it 
bears no relation to nyctalopia or amaurosis only in its probable 
seat; it is natural, not morbid. 

Description of Dyes .—Mr It. Tucker’s eyes appear to be very 
well-formed, being obldte spheroids with cornea', neither re¬ 
markably convex nor flat. Irides light ash-colour. His vi¬ 
sion is exceedingly acute. It has been frequently exemplified in 
finding bird’s nests, in shooting small birds, and in reading mi¬ 
nute print at a short or long distance. Light appears to him as 
light. He sees the forms of surrounding objects like other peo¬ 
ple at noon-day, in the twilight, and at night. In short, his 
sight is remarkably good in any light or at any distance. His 
grandfather, on his mother’s side, seems not to have possessed 
the faculty of distinguishing colours with accuracy. 

General Remarks .—Physiologists may speculate in opinion, 
whetheror not this deficiency in the faculty of+pcrceiving colours, 
as exemplified in the instance of Mr It. Tucker, depended 
on the eye as the instrument and organ of vision, or on the 
sensorium to which all impressions made on the retina of the eye 
are referred, and in which the faculty or power of discriminat¬ 
ing colours is supposed to reside. Vision, regarded as a sensa¬ 
tion, is*only one medium of communication, which the brain or 
common sensorium has with the external world. Thepther senses 
afford other media. If an eye sees objects clearly, distinctly, 
and quickly, vision cannot be considered defective. The facul¬ 
ty, whatever it* may be, wheresoever it resides, of discriminating 
the differences between different objects, certainly is not#confincd 
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to the eye. The eye is but an optical instrument, serving to the 
purposes of vision ; the judgment exercised upon the visual sen¬ 
sations, is an after process, and |esides not in the eye. Still, 
however, the construction of the visual organ, modifies the ap¬ 
pearances of objects presented to it. All eyes do not see equally 
well in the same light. Nevertheless, there is a standard of vi¬ 
sion which we call common. A difference in the vision of eyes 
depends, not unfrequently,* on the colours yf tlici^pis and tape- 
lum. In Albinos, the iris is red. They cannot see distinctly 
in the day time, because the*red rays of the sun are possibly re¬ 
flected, while the rest may be absorbed. It is probable that the 
red rays may be reflected from tl^e iris when most closed, in Al¬ 
binos, because in them there is a deficiency in the pigmentum 
nigrum or black coating, which covers the choroid tunic, and 
which being wanting, allows the rays to be more reflected and 
less absorbed than they are in human eyes generally. Hence 
the pupil is almost closed in Albinos. Red, we know, strikes 
the eyes most forcibly, as it is the least refrangible colour. In 
optics, it is proved that red bodies reflect the red rays, while 
they absord the rest, and green colours reflect green rays, and 
possibly the blue and yellow but absorb the rest. Still, how¬ 
ever, the consciousness of colours does not depend on the colour 
of the iris, because one person having a dark iris, and another a 
light grey, can distinguish colours equally well '; nor on the ta~ 
petum, by the same rule, though the use of this coloured mat¬ 
ter in the eye, is'not yet well made out. Herbivorous animals, 
as the ox, are supposed to have the tapetum in their eyes of a 
greener colour than carnivorous animals, in order to reflect the 
green colour of the pasturage : but this explanation, given by 
Monro primus, does not hold good, for the hare, whose tapetum 
is of a brownish chocolate, and the stag, which has a silvery blue 
tapetum inclining to a violet, is equally herbivorous with the ox. 
In man and apes, the tapetum is of a brown or blackish colour; 
in hares, rabbits, and pigs, it is of a browpish chocolate. The 
ox has diet ape turn of a fine green-gilt colour, changing to a ce¬ 
lestial blue; the horse, goat, and stag of a silvery-blue chan¬ 
ging to a violet; the sheep of a pale gilt green, sometimes*blue- 
ish; the lion, cat, bear, and dolphin, have it of a yellowish-gilt 
pale; tjie dog, wolf, and badger, of a pure white, bordering on 
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blue. The use of the tapetum and of the pigmentum nigrum, 
can scarcely be said to be known. We can only infer/that the 
tapetum, if white, might reflect all the rays and absorb none, 
and if black, as in man, it should absorb all the rays and reflect 
none. “ II cst difficile/* says Cuvier, “ de soupconner l 1 usage 
d'une tache si eclatante dans un lieu si peu visible, Monro et 
d’ autres avant lui, ont cru que le tapis du boeuf est vert, 
pour lui representer plus vivement la couleur de son ali¬ 
ment naturel; mais cette explication ne convient pas aux au¬ 
tres especes. 1 ’ Cuvier, Lemons dlAnat. Comp. tom. ii. 402. 
Birds and fishes may perceive colours as well as animals, though 
they have no tapetum. The vision of man is regarded the most 
perfect, and defective vision,in old people, is sometimes produ¬ 
ced by a deficiency of the black paint. These considerations do 
not, however, lead us to suppose, that the faculty of distinguish¬ 
ing the harmony of colours depends on the eye, any more than 
the concord of sounds docs on the ear. The eye and the ear 
can be regarded only as instruments for bringing the scnsorium 
or -thinking principle of man and animals acquainted with what¬ 
ever is visible or audible. The faculty, therefore, must reside 
elsewhere. Quickness of vision never made a Newton, nor deli¬ 
cacy of hearing a Handel, nor fineness of touch a Reynolds, 
nor acuteness of smelling a Davy, nor accuracy of taste any phi¬ 
losopher whatever. For all that man sees, hears, touches, 
smells, and tastes, constitutes only a specific difference in his sen¬ 
sations. These several sensations are compared, judged of, anti 
distinguished from each other, by some internal principle which 
does not reside in the organs themselves, It is this principle or 
discriminating facultyof colours which is wanting inMrlt. T ucker. 
Pressure made on the optic or auditory nerves entering the 
brain, will paralyse these organs which can neither see nor hear,' 
unless their communication with the brain be preserved, Am¬ 
aurosis sometimes arises from disease in the brain, and deafness 
from a similar cause. The brain is the sensitive centre which 
feels all the sensations of light, sound, odour, and taste. In 
palsy, the latter is often annulled. In the instance of Mr R. 
Tucker, there is no evidence whatever, to lead a person to sup¬ 
pose, that defect exists in the functional office of his eyes, for his 
yision is quick above par. Where, therefore, does the fault lie ? 
His eyes do their office, but the subsequent processes of pcrcuiv- 
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ing, judging of, comparing, and remembering (as confined solely 
to colours, his other faculties being perfect,) arc deficient. We 
must seek the explanation, therefore, in physiological, and not in 
optical science, for the jfienomena do not depend on the mecha¬ 
nical construction of his eyes. Yours, &c. John Butter. 

Observations cm the preceding Paper . By Dr Brewster. 

From the facts described in this very interesting paper, Dr 
Bittter has concluded, that Mr II. Tucker’s imperfect vision of 
colours has a physiological *and not an optical origin ,* and he 
proceeds in the conclusion of his paper, (which, for obvious rea¬ 
sons *, we have omitted,) to fortify this conclusion by the state¬ 
ment, that Mr R. Tucker is particularly defective in the “ or¬ 
gan of colours.” 

In giving an account of the case of Mr Dalton, and others, 
whose eyes have an imperfect perception of colours, Dr Thomas 
Young has remarked, (in opposition to Mr Dalton’s opinion, that 
the vitreous humour of his own eye is of a deep blue tinge), 

4 that “ it is much more simple to suppose the absence or paralysis 
of those fibres of the retinfit which are calculated to perceive red.” 

With regard to the existence of fibres in the retina, suited to 
the perception of different colours, we have no evidence; but it 
seems quite sufficient for the explanation of the leading facts, to 
suppose that the retina is insensible to certain colours. 

Dr Wollaston, in his interesting paper oh sounds inaudible to 
certain ears *, lias shewn, that ears, both of the young and old, 
which are perfect with regard to the generality of sounds, may, 
at the same time, be completely insensible to such as are at one 
or the other extremity of the scale of musical notes ; and I have 
lately ascertained, that some eyes which perform alf the functions 
* of vision in the most perfect.manner, are insensible to certain im¬ 
pressions of highly attenuated light, which are quite perceptible 
to other eyes. Dr Wollaston has given the most satisfactory ex- 

* We have^received various phrenological communications for insertion in this 
Journal; but independently of the opinion which we entertain of this branch of 
modern study we ctuUI make no apology to our readers for inserting such ar¬ 
ticles, when we are obliged to omit one half of the papers that arc sent to us on 
subjects of substantial science, 

■f See Ibis Journatf voJ. iv, p, 168. 
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planation of this partial insensibility of the tympanum, and I con¬ 
ceive, that the insensibility of some eyes to weak impressions of 
light, requires no other explanation, than that either from origi¬ 
nal organisation, or some accidental cause, the retina of one per¬ 
son may be less delicate and less susceptible of luminous impres¬ 
sions than the retina of another, without being accompanied 
with any diminution of the powers of vision. If a irtund ear, 
therefore, may be deaf to sounds of a certain pitch, without our 
looking for the cause of this in the form of any part of the brain, 
why should we appeal to such an uncertain guide for an expla¬ 
nation of the analogous phenomenon of the insensibility of the 
eye to certain cqjours ? 


Art. XXV.— On Cryolite* ; a Fragment of'a Journal by 
Sir Charles Giesecke', F.R. S. E., M.R.I.A., M. G. S., 
&c. and Professor of Mineralogy to the Royal Dublin Society. 

.Towards the end of September 1806, on returning from my 
mineralogical excursions around Cape Farewell, and part of the 
eastern coast of Greenland, I was informed by one of the Green¬ 
landers who accompanied me, that they sometimes found loose 
pieces of lead ( Akcrtlok of the natives) in a frith to the north¬ 
ward of Cape Desolation ( Nunarsoit of the Greenlanders), but he 
could not tell me the exact spot. Though the unfavourable sea¬ 
son was already advanced so far, and the equinoctial gales had 
begun blowing so violently as to make it unadvisable to venture 
upon such a doubtful excnrsipti, yet I resolved to go in search of 
the place, as we were jtear to the mouth of the frith in question. 
The name of the frith is JrJcsut, (Engl, the Leeward) : it was 
divided into two arms; that on the right of the entrance had a 
south-easterly, that on the left an easterly direction. I steered 
up the eastern arm about sixteen mites, and put on shore at dif¬ 
ferent places. I already began to despair of finding lead, when I 
observed, at some distance, but near the shore, a snow-white spot. 
At first sight, I suspected it might be a small glacier; but con- 

• I know no name in the systom of mineralogy more expressive of the exter¬ 
nal character anil the fusibility of thi3 substance, than that adopted by my de¬ 
ceased friend Dr Abilgard, late Professor in the University of Copenhagen, who» 
* was the fkr3t who noticed and analysed this substance. '* 
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sidering that no such thing could exist, at this time of the year/ 
so near to the sea* I landed, and I found, to my great astonish-; 
ment, a bed of Cryolite, the geological situation of which had 
been hitherto so doubtful. 

The islands which lie across or shut up, as it were, the mouth 
of this frith, consist of coarse granular granite. The lofty mourn 
-tain Kogfiekpamiedluat (Engl, the clifted rock with the long 
tail), which rises on the left .side of the entrance of the friths, and 
which is a landmark to the navigator, is composed of the same 
granite* but with overlying sienite, the felspar of which is beau¬ 
tifully labradoric. -This granite continues uninterrupted for 
eight miles on both sides of the frith of Arkst^ when it disap¬ 
pears and alternates with gneiss. n This gneiss forms the shores 
on both sides of tke frith for from' seven to eight miles, to the 
spot called Ivilcat by the natives, where the cryolite is found. 
The name Ivilccct (from ivilcj grass,) was given to this place by 
the Greenlanders, on account of its peculiar fertility. The place 
was formerly visited by them during the summer season, on ac¬ 
count of its being a good place for fishing and drying Angmiiksat 
( Salmo.arcticus , Lin., the Lodde of the Norwegians), but it was 
deserted twenty years ago on account of the increasing floating 
ice. Hence it arises, that we owe the first discovery of cryolite 
to the Greenlanders, who, in finding it to be a soft substance, 
employed the water-worn rounded fragments as weights on 
their angling lines. In this shape, the first specimens of cryos- 
lite were sent by the Missionaries as an ethnographical curiosity 
to Copenhagen. It was of course jncorrectly stated in some 
periodical papers, that the cryolite was discovered by me; I only 
found its geological situation, and I darefSay by a mere accident. 

The cryolite is found, as I mentioned before, near to the 
shore, resting immediately upon gneiss. This rock, which here 
forms the shore of the frith, is under water during the tide, as 
well as the superincumbent cryolite, and both are very much de¬ 
composed, where they are in contact with each other. The gneiss 
is metalliferous, and intersected by small horizontal and vertical 
veins of quartz, from the thickness of 1 inch to that of 3 or 4 
inches, containing tinstone, accompanied by arsenical pyrites, 
common iron-pyrites, small particles of wolfram, and lithomarge; 
the whole bearing a striking resemblance to the tinstone veins 
ki Saxoify and Bohemia. The tinstone occurs massive and 1 
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crystallised in imperfect octahedrons; the arsenical pyrites is 
partly massive, partly crystallised in oblique four-sided prisms; 
the iron-pyrites occurs only disseminated, , 

At a distance of about 120 fathomy^ ^y^u a spot, there ia 
an extensive bed of large quartz cry’'to those found 
near Zinnwald in Bohemia; but they J®w|pH^bout in a per¬ 
pendicular position, some of them measuring a foot in length, 
and from 4 to 5 inches in thickness, containing small imbedded 
crystals of tinstone, of the above mentioned forms. This bed is 
intersected by a nearly vertical vein of compact fluor, of the 
thickness of from 0 to 7 inches, it’he whole is equally exposed 
to the tide. The fluor contains no metallic substance, but it is 
of a singular nature. Its cdlour is reddish blue, verging to¬ 
wards lavender-blue; the substance is dull, soft, and presents ra¬ 
ther blunt-edged indeterminably angular fragments. Its pow¬ 
der is reddish-white. It emits a strongly hepatic smell when 
rubbed. The common kind of compact fluor occurs along with it. 

The cryolite rests upon the gneiss, which contains the sub¬ 
stances just enumerated, and forms two distinctly different beds, 
which are nearly of the same dimensions, namely, 10 fathoms 
in length, and from 5 to f 6 in breadth. The purest cryolite is 
that of a snow-white colour, without any intermixed foreign 
substance, if I except a few nearly minute spots of galena. 
Its colour passes gradually into greyish-white, when it ap¬ 
proaches to the other bed. The greyish-white variety on the 
surface very much resembles ice, which has been corroded ami 
grooved by the power of the sun’s rays. In these fissures, we 
sometimes observe the threelold cleavage of this substance beau¬ 
tifully displayed. Fragments of quartz and sparry iron-ore in 
rhombs sometimes occur in the greyish-white variety. 

The other bed is separated from the former by an elevation 
of the underlying gneiss, and has a very different appearance. 
The snow-white and greyish-white colour is changed gradually 
into reddish-white, and passes, in proportion to the quantity of 
the imbedded metallic substances, into orange-yellow and brown¬ 
ish-red. Wc find, in the reddish-white variety, quartz crystals 
and particles of flesh-red felspar; in the orange-yellow and 
brownish-red varieties, sparry iron-ore, iron-pyrites, copper-py¬ 
rites, and galena, occur in great abundance. Sparry iron-ore oc- 
turs massive, and in rhomboidal crystals, accumulated in groups 
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of considerable size. Its colour is always dark blackish-brown* 
and. the surface ofthe. cf^pftaLs partly tarnished, partly decomposed. 
I found some hollow, and some filled with particles 

of common i»4il^^^#>^'l'ron«pvrites occurs generally massive, 
rarely cryand dodecahedrons^ Copper-pyrites 
occurs onlydisie^SlTOiii- ha galena. The galena of this place 
has the peculiar property of melting calmly before the blowpipe 
into a globule, without the least decrepitation. Some fragments 
are covered with a yellowish-white and greenish-white coating, 
which, when held to a candle, bums with a blue flame and a 
sulphureous smell. This kind of galena presents some pro¬ 
perties of native lead, as the sulphur appears to be elicited, and 
the ore reduced by the action of the sea-water or the atmo¬ 
spheric air. Galena occurs here disseminated, massive, but rare¬ 
ly crystallise^ in perfect cubes, and in cubes truncated on the 
angles and edges. 

This variety of’cryolite (I may perhaps call it in a geologi- 
cal view Metalliferous Cryolite) was not known in Europe be¬ 
fore I visited the coast of Greenland ; because, owing to its de¬ 
composed state, it waS not used for any domestic or economical 
purpose by the Greenlanders. They* preferred the white va¬ 
riety, which, from its colour and greasy appearance, was called 
by them Orksoksiksat , (from the word orksok, blubber,) a sub¬ 
stance that has resemblance to blubber. 

I could have remained with pleasure dpring the whole win¬ 
ter on this spot, so alluring to a mineralogist; but I had to pro¬ 
vide for twelve human beings who followed me, and who look¬ 
ed more for seals than for minerals. The floating ice pressed 
upon us in all directions, and it was advisable to get rid of the 
frith and gain the open sea, as we bad to clear 250 miles in a 
very boisterous season, before we could reach our winter resi¬ 
dence. „ 


Geognostie Situation of Cryolite. 
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4 

ril 

J. HE want of a full and accurate description of the vegetable 
productions found in Scotland, had long been lamented by the 
botanists of that country. Separated as it is from England, by 
physical differences not confined to its vegetables alone, Scot¬ 
land must be allowed an importance among the European coun¬ 
tries sufficient to sanction an attempt to elucidate its phytogra- 
phy, and to merit a peculiar Flora, Separate from that of the sis¬ 
ter kingdom. Whether it has been owing to the deficiency of 
botanfcal knowledge among the natives, or of sufficient enter¬ 
prise or leisure among thosfe qualified to undertake the work, 
it is not of great importance to determine ; but it ought to be 
more or less mortifying to that people, noted as they are for in¬ 
dustry and the cultivation of science, to reflect tlfat the prize of 
merit in this department must be conferred on foreigners. Light- 
loot may he said to have been the only person previous to our 
own times, who had given any account of our plants worthy of 
notice. His Flora, admirable as it is, considering the time at 
which it was compiled, and the limited opportunity of observa¬ 
tion which he possessed, has been found defective in many es¬ 
sential points ; and besides fulfilling the principal intention of * 
the work, namely, guiding the student to a knowledge of the 
vegetable productions of the country, has served to show the 
adept the necessity of a more perfect work, better suited to the 
improved state of the science, and more capable of gratifying 
the cifriosity of those naturalists who look beyond the mere clas¬ 
sification of the works of Diyjne Wisdom and Beneficence. It 
was reserved for Dr Hooker, a native of England, and Profes¬ 
sor of Botany in the University of Glasgow, to present the public 
with another and more perfect Flora of Scotland. 

A few remarks on this work, which,may in part anticipate, 
and partly lead to observations of a general nature, are now to 
he offered. The propriety of determining general 4 rules, by 
which the plan and execution of a work on science are to be ex¬ 
amined, may be apparent enough ; but in the present case, the 
VOL. VI. NO. 11. JANUARY 1822. IC 
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practice is not deemed the most eligible, the intention of ’ the 
writer being merely to point out, in this particular woik, the 
deficiency or completion in the fulfilment of its professed design, 
in the course of which observations of a less limited nature will 
be elicited. 

The Flora Scotica of Dr Hooker professes to be simply “ a 
^description of Scottish plants, arranged both according to the 
Artificial and Natural Methods.’’ Viewed in this light ouly, its 
merits must be evident to every one tolerably skilled in the 
science. It not only comprehends a greater number of species 
than the Flora Scotica of Lightfoot, or the more perfect Flora 
Britannica of Smith, considering the latter work in regard to its 
connection with Scotland; but has the superior merit of more 
accurately defined characters, of a judicious change in the ar¬ 
rangement of genera under their respective classes; of species 
under their genera, and of the adoption of the numerous im¬ 
provements in nomenclature, description, and generic and spe¬ 
cific discrimination, to which the botanists of our own island 
have so essentially contributed. Some objections, however, are 
to be made, even in reference to those points, which will appear 
in due time. Perhaps, after giving an accurate account of the 
genera and species, according to the Linnean Artificial method, 
it might have been sufficient to have conducted the Natural 
arrangement, which constitutes the second part of the work, 
in a more compendious manner than that used. And when 
it is considered’ that the genera of the Linnean system are, 
and must be natural *, however the artificial character may 
be constructed ; it cannot but strike us, that in such a work it 
would be better to arrange the genera under the natural orders, 
without the unnecessary repetition of generic, much less of spe- ' 
cific characters. But allowing that the generic’ characters in 
the natural, method, might with propriety enough be delineated. 


* Genus omne est naturalc, in primordio tale creatum, hinc pro lubitu, et secun¬ 
dum eqjuscunque theoriam non proterve discindeudum aut conglutinandum.— 
Phil. Bat. 

Character naturalis basis est omnium systematum, generum iniallibilis custos, 
omnique systematj )V possibili et vero applies bilis.—.PM. Hot. 
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as differing in several points from those used in the artificial 
method to designate tlie same genera, little doubt is to be enter¬ 
tained about the impropriety of a repetition of specific characters, 
or even of specific names, they being in no respect different 
from those used in the artificial method. 

The Synoptical Tables cf the genera, at the head of each class, 
are, in general, perspicuous and neat. But it is apprehended 
that several of them are too intricately methodical for the stu¬ 
dent ; and the predilection for synoptical arrangement, which 
characterizes the acute Museologist) is displayed, wherever an 
opportunity occurs. The (brasses, for example, one of the most 
perplexing to the beginner of jhe natural tribes^ are arranged 
with a degree of division and subdivision that cannot fail to 
puzzle the novice who has not a natural turn for the minutiae of 
arrangement. 

This intricacy of division h more remarkable in the Crypto- 
gamic Orders, where indeed it is more necessary. But could it 
not be so managed, that a few divisions, such as those recom¬ 
mended and used by Linnaeus, might be rfiade sufficient to pre¬ 
serve the generic characters in their proper places, and, instead 
of puzzling the student, serve as a clue to guide him directly to 
the genus for which he wa$ searching * ? And is it not to be 
apprehended that a too frequent division abstracts from the 
naturality of the essential character? 

The division of Species ought in particular to be perspi¬ 
cuous, and, if possible, not to be subdivided, simplicity or 
unity being the essence of perspicuity. And it cannot but be 
regretted that the Hyppums, Bryunis, Jungermanniae, Leca- 
norse, and others, cannot beared need to the regular method fol¬ 
lowed with less intricate genera. A want of uniformity is thus 
produced, which in an artificial system ought to be studiously 
avoided. But this want of uniformity is displayed also where 
there is less excuse for it than in the genera mentioned. The 
genus llosa, of which there are only ten species described, has 


• Synopsis est dichotomia arbitraria, quae instar vise ad Botanicem ducit, Li- 
mites autem non determinat,— Ph.iL But. 

Clavis Classiuro svnoptica est ex artis lege, ne confundantur, distinguenda.— 
Phil. Bot - 
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half as many divisions as species, and each division dignified 
with a name in capitals and a long character in Italics, as if it 
really constituted a natural order. A method of this kind may 
do well enough in a Monograph, but in a Flora regularity and 
consistency should be preserved: and whatever merit Mr Woods 
and Mr Lindley may have for their prolix descriptionsof Hoses, 
Dr Hooker can have tittle for adopting their method, when it 
stares the other genera of his arrangement out of countenance, 
by its disproportioned figure. 

The construction of the ^Generic Characters is, in the next 
place, to be considered. The necessity ©f certainty, conciseness, 
and perspicuity, in this department, must be too obvious to all 
to require elucidation. And in reference to those points, the 
generic tables of the Flora Scotica merit in general the greatest 
praise. There are, however, exceptions. The essential charac¬ 
ter, taken in the strictest sense, made up not so much with a 
reference to artificial system or to synoptic conveniency, as to 
distinctive natural characterization, is certainly the best when 
attainable. But castes exist where it cannot be obtained in this 
purity, and where recourse must be had to a more prolix, but 
perhaps equally certain method. Allusion is here made to the 
practice, in extensive natural orders which happen to coincide 
with the artificial arrangement, of selecting certain points of 
contrast. In Didynamia, for example, the calyx and upper lip 
of the corolla; in the Grasses, the calyx, Corolla, and seal, are 
taken for points‘of contrast. Now, in such a case, would it not 
be better to preserve a certain regularity without deviating from 
it, unless in the case of a single natural character taken from a 
very remarkable peculiarity in form, and to construct those part¬ 
ly factitious characters with an uniformity that might lead the 
student at the first glance to detect the genus of his plant? 
The synoptical Generic Table of the Grasses displays this want 
of uniformity, which ought in every case to be avoided, and 
which in this particular one is a source of confusion. ' Objection 
must also fee made to the manner in which the seed or fruit is 
used in the Grasses. In some it is not mentioned at all, in others 
it is mentioned where it caii be of little use. In truth, however, 
the characters taken from the seed are of little importance, there 
being nothing in the circumstance of its being fixed or free, to 
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constitute more than a divisional character. Pentandria Digy- 
hia, consisting of the Umbelliferae; labours under similar objec¬ 
tions: but the fault in both cases is more dependent upon .the 
difficult nature of those orders, than on Dr Hooker’s arrange¬ 
ment. However, this in no degree takes from.the truth of the 
assertion, that where points of contrast have been chosen, they 
should be strictly adhered to, and exhibited with clearness. 

In regard lo Specific Characters, the same remark acquires 
the same force: and here a deviation from order is more blame- 
able, as there are generally fewer causes of distraction, and the 
characters are more readily comprehended by one sweep of the 
eye. In the species of Poa, for instance, there is not sufficient 
adherence to regularity. The characters here might be taken 
from the panicle, spikelets, florets, culm, and root, unless a 
more compendious method should be devised:—and let it not 
be imagined that specific characters are the more correct that 
they are verbose, and taken from many circumstances. Linnaeus 
confined himself to a few, and made his characters concise; and 
though instances occur in which a greater profusion of words is 
necessary than he was in the habit of using, it should be re¬ 
membered that the strength of a character is in general propor¬ 
tioned to its concentration. The idea of limiting the number of 
words to twelve may be ridiculed, but the sense of propriety 
which led to it must not be censured; and as Smith justly ob¬ 
serves, his remark, that “ Genuine specific distinctions consti¬ 
tute the perfection of natural science, is strongly confirmed by 
the great inferiority of most botanists, in this department, to that 
great titan, and especially by the tedious feebleness and insuffi¬ 
ciency displayed among those who court celebrity by despising 
his principles.” Let us compare the characters of the species of 
Hieractum, for example, in the Flora Scotica, some of which 
have from thirty to fifty words, with the characters commonly 
given by Linnaeus; and we will be convinced that the latter are 
preferable, and that the former, though assuming the form ra¬ 
ther of descriptions than of essential characters, are deficient in 
point of strength and perspicuity 

In examining the Flora of a country, one of the most impor¬ 
tant criteria exists in the completion or defection of the number 
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of species. In this respect, very 1’ew individuals indeed can 
judge with accuracy ; and, -probably in this particular case, 
none who have not subjected themselves to the same labour, 
and enjoyed the same advantages as our author. But that 
there are deficiencies, could easily be shewn. The following 
may serve as a specimen : Sonclius palustris ,—on Don Braes, 
near Aberdeen ; Vida bithynica ,—not uncommon about Aber¬ 
deen ; Epilobium rosewn ,—in the outer Hebrides. 

The common Grey Oat of the North Highlands and He- 
brides has an equal right tq, be admitted with Arena fatua , or 
Agrostemma Githago , occurring in corn fields in various parts 
of Scotland. 

The low, robust Alpine Juniper, so common in the Hebrides 
and West Highlands, where the common kind is not seen, is 
worthy of particular notice, if not as a species, at least as a va¬ 
riety :— 

A pentandrous Cerastium , very different from C. semide- 
eandrum , but growing along with it and C. fetr/mdrum , in va¬ 
rious parts of Scotland, along the coast: — 

Nuphar differing so much from iV. / idea , as to he at 

least a variety, if not a distinct species, and approaching in cha¬ 
racter to A. minima , but much larger, plentiful in the Corby 
X<och, Aberdeenshire, and not seen elsewhere. 

The redundancy of species is, in the next place, to be pointed 
out, or the admission of plants not truly indigenous. Perhaps, 
in regard to this -subject, it would be proper in Floras to divide 
the plants into those indisputably indigenous; those introduced 
by accident or design, and naturalised ; .and those exotics which 
have gained but a very slender footing, not sufficient to admit 
them into thfe second class. Examples of the second class are, 
Tanacetum vulgarc, Scandix odoraia, A vena fatua , Jmperato- 
ria Ostruthium, Chelidonium majns. Of the third kind, those 
which are most objectionable in the Flora Scotica, appear to be 
the following: Pha laris canadensis , Medico go falcata , Cochlea- 
da Armor acui. Bras sic a Rapa , Cornus sanguined , AiUhcmis no- 
bilis , Inula Ilclenium , Caruvi Carat , Ribcs rub mm , R. nigrum. 
II. Grossularia , Vinca minor , Polcmonhtm cornikum, Or nit far 
g-dum umhdlalum. Asarum Europaum. 



151 


Remarks on the Flora Scot tea of Vie Hooker. 

In a Flora intended for common use, it is perhaps quite 
‘enough to select, by way of description, those peculiarities 
which are eminently distinctive. Yet, in a more perfect work, 
it might be advisable to give, the description of the species at 
full length ; because peculiarities of climate, soil, and situation, 
not unfrequontly cause very remarkable deviations in the habit 
and form of plants, or of particular portions of them; and any 
one who has compared the excellent descriptions of Smith, with 
real specimens of the plants of Scotland, must, have found that 
points of discrepancy occur, not indeed essential, but such as 
might perplex the student, and prove interesting to the adept. 
Dr Hooker’s descriptions, which are of the first or compendious 
kind, are generally excellent, *yet. not invariably so. In plants 
which are not liable to be mistaken, sue It as Alehemilla vulgaris, 
Ilutomus nmbeUatus , Monotropa Hypopitys , Zosft ra marina , 
Arum macidatum , Adoxa mo.ichateUina , the descriptions are 
sometimes longer than those allotted to such as the Grasses, 
Epilobia, Gerania, Carices, Saliees, which are peculiarly difficult 
to the beginner. It is, however, to be kept in mind, that mi¬ 
nute descriptions, deviating from the common plan, are neces¬ 
sary on occasions; as when the plant has lyeu eon founded with 
others, or when a species has been improperly divided into se¬ 
veral, or when there is some remarkable peculiarity in structure, 
or when the plant is exceedingly rare, or in genera difficult, 
from their number yf species. Thus in Agroslis alba, Tus- 
silago petasites , Farnassia palustris , Liu nay borealis, Car ex 
and Salix. 

Remarks might now be made upon the numerous changes 
effected of late years an'iong genera; but this department could 
Hot be treated with sufiieicAt brevity, the discussion involving 
subjects of primary importance in botanical criticism. On sur¬ 
veying the changes, however, which are daily taking place, one 
cannot but think, while he admits the propriety of many, that 
authors are rather too unsparing of the power which they as¬ 
sume; and that botany is verging to a peiiod when another 
Linnaeus may be wanted to give a new consolidation and beauty 
to its rudis indigcstaqve moles. 

It now remains to consider the manner in which the vernacu¬ 
lar Names, Habitats. Localities, general remarks regarding Soil v 
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Situation, or Altitude, time of Flowering, and observations re¬ 
garding the Uses, economical or medicinal, to which plants have* 
been or might be applied by the natives, have been treated ; 
for such are essentially necessary in the constmction of a Flora, 
and, although not mentioned in the title-page, have Itecn more 
or less noticed through the work. 

tn looking over the volume, a Scotchman, whether High¬ 
lander or Low lander, might be somewhat surprised to find 
none of the names which he has been accustomed to hear 
among the natives. VVe .have indeed adopted the English 
language, but the mass of the people still retain their original 
dialects; and in a Flora of our country we might expect to be 
humoured a little in this particular. Our lilac wort, Gucci, 
Ilot-girss, llantree, Arn, Sourock, and other names, together 
with Neonoin, Slanlus, Achlasan-Challum-eille, Seam rag, &e., 
are not less expressive, nor less worthy of a place in a Scottish 
Flora, than their English synonyms. Some of the English 
names also are objectionable, as being, instead of vernacular, 
mere echoes of the Latin systematic names; for example, Tu¬ 
berous Orobiis , instead of the legitimate name Heath-pea. And 
the whole Crvptogamic legion is without vernacular names, 
English, Scottish, or Gaelic, excepting a very few that have 
been assigned a place among the notes. 

The habitats , it. is believed, are correct, in as far as the plan 
used might admit. Every country has its own peculiarities, 
and reference ought to be made to them. In Scotland we have 
nearly the same varieties as those described by Li mucus, in his 
Philosophia Ilot.mica. Wc have corn-fields, fields, cultivated 
placets, gardens ,* pastures dry and wet, meadows, marshes, 
ditches, ponds, lakes, rivers, rivulets, springs, wells, mountains, 
hills, with alpine situations and valleys, ravines, rocks, maritime 
cliffs, sands on the sea-shore, heaths, moors, woods of fir, birch, 
hazel, witli manv other varieties of situation. Then for soil 
we have sand, both quart zose and shelly, or calcareous, peat in 
abundance, gravel, day, marl, black soil, and their compounds. 
For subsoil we have granite, and gneiss of numerous varieties, 
porphyry, amygdaloid, sandstone, quartz, compact felspar, mi¬ 
ca-slate, clay slate, clay stone, pudding-stone, greenstone, basalt. 



153 


Remarks an the Flora Scott(a iff' Dr H<x>ker. 

and many others less general. To have some regard to those 
in marking habitats would be absolutely necessary. Nor is it 
the case that every plant grows in a similar situation in all coun¬ 
tries. Hence error might arise. Jn marking the elevations of 
plants, the philosophical botanist might derive much useful in¬ 
formation from comparing the altitudes in various latitudes, 
llut the Flora of any country required an account of its geogra¬ 
phical limits, of its surface and soil, climate, and other parti¬ 
culars, prefatory to the list or description, which would preclude 
repetitions and verbosities in the accurate dcscriber. The days 
are gone by, when a mere list of plants was satisfactory to the 
botanist, and we now require something more philosophical. It 
might be mentioned also, that the nudity of the science has ren¬ 
dered it less useful than it might be made, and has prevented many 
from bestowing a portion of their time upon its cultivation. 
What should we think of medical science, were it merely an ar¬ 
rangement and description of diseases, ■'Uch as vve see in systems 
of nosology, with a few brief and unsatisfactory notices regard¬ 
ing the variety produced by temperament, idiosyncracy, climate, 
and season of the year ? Yet what has botany been, but the 
parallel of this : J 

The frequency of occurrence should always be noticed; and 
when the plant is rare, it has been the custom to mention locali¬ 
ties , which brings us to that subject. The localities of the Flo¬ 
ra Scotica of Dr IJovker, must certainly have cost the author 
much trouble in collecting them; yet they a#e less numerous 
than vve anticipated. The deficiencies in this respect come 
under three heads. 1-sf, When plants rather common are 
mentioned as rare. l 2rf. When too few localities of very rare 
plants are given. Ami licit* it is necessary to remark, that a 
country, previously to describing its vegetables, should be divid¬ 
ed into districts; a practice fraught with many advantages. And 
this leads to a third division, namely, of plants common in cer¬ 
tain districts, but rare or wanting in others. Of the first kind, 
it docs not appear that there are many examples ip the work, 
that might not be referred to the third. Belonging to the second 
division are numerous species, of which any botanist who has 
travelled extensively in Scotland could particularize localities not 
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mentioned. For example : Unman borealis , Fir-wood opposite 
Fintray, Aberdeenshire, two large patches; fir-wood in Mid- 
mar, Aberdeenshire. Lithospcrmum maritimum , Bay of Nigg, 
near Aberdeen ; Vatersey, one of the Isles of Barrey ; Island 
of Skye, at Kyle-rhea, anil other places. Cieuta virosa , Islands 
of Pabbey, Bernerey and Fnsey, of the Ilerries; Ord, in the 
island of Skye; near the head of Lochfyne, opposite Cariidu, 
Argyleshire; near Gatehouse, Kirkcudbrightshire; near Kil- 
drummy Castle, Aberdeenshire; at Leuehars, near Elgin, Mo¬ 
rayshire, &e. Botrifchium Ipmaria, at Arisaig, Inverness-shire; 
in the Outer Hebrides plentiful; in Towie, Aberdeenshire; 
abundant in many places alon^ the coast from Aberdeen to 
Newburgh. To enumerate more examples of this kind, would 
be a tedious task ; only it may be mentioned, that the Hordcum 
murinum , contrary to the suspicion of Mr Arnott, grows north 
of the Forth, namely, near Elgin ; while Orohanche rubra is not 
confined to basaltic districts, as imagined, but grows among the 
gneiss of the Ilerries, perched upon a rock at the head of the 
sand of Bencapval. Of the third class, Circoca alphta, is com¬ 
mon in the middle Highland districts; Utricularia intermedia , 
in the outer range of Hebrides ; Seslcria earulea , every where 
in the West and North Highlands and Hebrides; AnagaJlis 
arvensis , chiefly along the west coast; Coniinn maculatum , not 
found in the Outer and Northern Hebrides; Nymphaa alba, 
very common in the pools and lakes of tke Hebjides; Lobelia 
Uorlmanna , in almost every lake of Scotland, but particulaily 
abundant in the Outer Hebrides; Serralula alpina , in the valleys 
of the Highlands, from Braemar to the west coast, and from 
Lochlomond to Loch broom. But to enumerate the whole of 
this kind,‘mentioning their distribution even in a general manner 
as above, is not consistent with our present view. 

Remarks regarding soil, situation, and altitude , are but thin¬ 
ly interspersed through the Flora Scotica. How interesting the 
latter subject might have been made, let those consider, who have 
read the extract from Dr Wahlenberg's “ Observations, made 
with a view to determine the height of the Lapland Alps,” ap¬ 
pended to the Lachesis Lapponica of Limueus, edited by Smith. 
Soil, in general, is not a subject of primary importance, as a very 
great proportion of plants grow nearly equal! v^vell in almost al! 
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soils. There are, however, striking exceptions. Situation is of 
greater importance; and with due attention to it, the Flora of 
Scotland might have been exhibited in a very interesting form. 
In as far as the plan of the Flora Scotica admits, the notices re¬ 
lative to those are correct and interesting. 

The time of flowering is another subject of ini]x>rtance ; and 
where no general observations have been made upon it as influ¬ 
enced by situation, difference in latitude, prevailing winds or 
rains, or other circumstances, great precision cannot be ex¬ 
pected. There is in our country a very great difference in 
different districts. The Draba verna , for instance, flowers at 
Edinburgh sometimes in January, at Aberdeen about the middle 
of February, in the Herries not till the middle of April. The 
Ranunculus Ftcaria flowers on the east coast of the middle divi¬ 
sion of Scotland al>out the 10th of February, on the west coast 
of the northern division about the beginning of April, in the more 
northern of the Outer Hebrides about the beginning of May. 
It might he better also to note the time of a plant's first flower¬ 
ing, when it is in general bloom, and when it is generally fading. 

Remarks on the economical and medicinal uses made of plants 
by the natives, we regret are not so numerous as could have 
been wished ; but as it is a favourite subject with us, we would 
presume to give the following as a specimen of the mode in which 
these uses might he detailed. 

• 

A rondo menu i ui. This plant, w hich is generally know n in Scotland by the 
name of Bait, in Claelic Mur an , is common on the coast wherever there is loose 
sand, which it serves to consolidate bj its Ion" tough roots. At Aberdeen it is 
manufactured into door-mats, called Basses. It also makes excellent floor .brushes. 
In the Outer Hebrides, where *t is plentiful, it serves many puiposes in rural and 
domestic economy, being made int» .fropcs for various uses, mats for pack-saddles, 
bags, mats, and vessels for preparing and keeping grain and meal ; and, lastly, 
into hat*--. When made into meal vessels, it is bound together by its own slender 
and tough roots ; but this should he prevented, as the digging for them loosens 
the sand. In Holland it is planted for the purpose of binding the sand, and this 
practice has been introduced among us by Mr Maclcod of the Hemes, who has 
ti ied it extensively upon his estate. 

s 

Ranunculus Flammula. A very pow erful epispastic, and known as such to the 
Ilebridians, among whom it i- in common u..c, under the name of Lus-moi. 
Applied in the ibim of cataplasm, the stalks and leave- being chopped small, and 
rubbed between two hot ‘-tones, it produces a blister in about an hour and a half. 
But its operation is iathci ’ 'oh nt^ and on tins account Canihaudcr, are ineferahlc. 
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unless in cases where it, is of importance to procure a blister in the most expedi¬ 
tious manner. 

R. sccleratu*. Is also a very powerful epispastic, being ratljcr more violent in 
its action than R./. But the blistered surface is difficult to heal, passing into an 
irritable ulcer ; and on this account the plant cannot be used with safety. Both 
species lose their acrimony by drying; hence in the form of powder they would 
be quite useless. They might, however, probably be preserved in the form of 
liniment or tincture. 


Our few imperfect remarks upon the work of Dr Hooker are 
now concluded. If the Florp. Scotica is not precisely such as all 
might have wished, it is yet what few botanists of our country 
could have accomplished; and while it will remain a monument 
of great talent and indefatigable industry, it will yet, by its de¬ 
ficiencies, leave room for some botanist of enterprise to bestow 
his labour on a production better adapted to the prevalence of 
an improved taste among naturalists, which leads them to con¬ 
sider the mere description of the plants of a country as scarcely 
sufficient to gratify curiosity. For something of this kind we 
may confidently look to our distinguished author; anil botanists 
of less eminence will wait with anxiety the appearance of a work 
which cannot fail to add to the already splendid reputation of 
Dr Hooker. 

These remarks on the Flora Scotica, it may be mentioned, are 
merely introductory to some views on the mode of constructing 
a Flora, which are intended as the subjectoof a future commu¬ 
nication. .1 


Art. XXVII .—Account of the Thermal Springs of Yom-Mack . 
By John Livingstone, Esq. Surgeon to the British Factory, 
China. Communicated by the Author. 

-About two years ago, I was informed that some interesting 
hot-springs existed north-west of Macao, about fifteen miles dis¬ 
tant, and at the same time specimens of the different wells were 
given to me, for the purpose of analysis, in order that I might 
be able to ascertain the probable virtues of the water as a medi¬ 
cine. The temperature had only beep tried by the rude expe- 
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riment of ^boiling eggs, which was perfectly accomplished in the 
space of two minutes. 

A few days afterwards, two of the Portuguese clergymen of 
tins city having been furnished with proper instruments, made 
an excursion to the hot-wells, a written account of which I was 
favoured with on the 20th April 1819. I also received other 
specimens of the water, carefully taken, on which the tempera¬ 
ture of the wells which my friends examined, were marked with 


nreat care. 

O 

Although the result of the analyses of the water only'proved 
that it was sea-water mixed with about an equal part of com¬ 
mon water, yet a temperature extending from 130° to 190° Fah¬ 
renheit in the hottest spring, presented facilities for warm-bath¬ 
ing, which, together with the advantages of change of air, scene, 
and the journey, promised great benefit to the siek and conva¬ 
lescent. These circumstance induced Sir Theophilus Metcalfe, 
then rlie chief of the British Factory, amt himself a conva¬ 
lescent from a protracted illness, to apply to the Chinese local 
magistrate for permission to have free access, both by lain! and 
water, for the benefit of himself and others. After some hesi¬ 
tation, this request was civilly refused, under pretext that the 
concurrence of the military commandant was necessary, and 
which his instructions would oblige him to refuse. 

Having thus no prospect of visiting the hot-wells in a regular 
and comfortable wa’*, 1 begged to accompany the gentlemen 
who gave me the account, of them, when they«went again to the 
springs. Circumstances which it would he foreign to this ac¬ 
count to detail, prevented them from being able to gratify my 
wishes till yesterday, when I had the pleasure to examine these 
very interesting hot-springsAogetbcr with my friend Mr ltccves. 

We left Macao before four o’clock in the morning of the 
11th April 1821 for Yom-Mack, the name of the place where 
the hot-springs are situated, in East Long. 113° 28'; and North 
Lat. 22° 24'. This agrees with the Portuguese estimated dis¬ 
tance in a direct line; but as our fast-rowing boat w.?s five hours 
and a half, with a favourable tide, in reaching the spot, the dis¬ 
tance must rather exceed than fall short of twenty miles. 

I was happy to observe, that the account of my Portuguese 
friends, so far as it goes, is sufficiently exact. If will therefore 
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serve to assist me in drawing up from my notes the following 
details. 

From Casa Branca we proceeded across the alluvial flats which 
seem to have been gained from the sea very recently, and which 
are defended against its future encroachments by a very substan¬ 
tial stone embankment, consisting of the various species of gra¬ 
nite, which are common here, with occasionally a small mix¬ 
ture of sienitc. These embankments have been construct¬ 
ed within the* last four years, when I had an opportune t y of ob¬ 
serving these flats, r 

Our guide informed us, that they seldom went through these 
embankments twice the same way. Our course was continually 
altering from about north to west, but most frequently about N W. 
by N. till we opened the Broadway *. We then entered the hot- 
springs river, having Tanchow on our right and Machow on our 
left. At this time Ta-hung-chow Island bore S. 50 W. and 
Paik-payak Rock S. 27 W. distance about four miles. 

Our course up this river was from about N. by E. to NNE. 
At the entrance, it is about one-third of a mile broad. In two 
or three miles it contracts to about 250 yards, which breadth 
continued as far as we ascended it. IVe did not ascertain its 
depth, but, from the size of the boats which we observed to be 
employed on it, it must be considerable. The tide rises about 
three feet. At the hot-wells the water of the river is quite 
fresh,' even at high-water. >* 

This river has* a very pleasing appearance. From both banks 
a flat alluvial soil extends two or three miles to the mountains, 
which appears to be well adapted to the cultivation of rice, and 
which, from the great number of farm-houses that we ob¬ 
served at very short distances, mus£*bc cultivated with consider¬ 
able spirit. These farm-houses do not seem generally to be ei¬ 
ther commodious, or substantially built: they are commonly 
surrounded with a slender bamboo paling, and have at least one 
Melia Azedaracb tree planted close on the south side, which 
were now ii) full flower, giving a pleasing effect to the landscape. 

The banks of the river, for about a mile from its mouth, are 
covered on both sides with Arundo, Carex, and Juncus, the 


iff tP 


* The Broadway is called by the Chinese the Gulf of Shcuy-le. 
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species of which We had no opportunity of determining. Soon 
afterwards these began to be mixed with Crimnn Asialicum of 
a large size, Acanthus ilicifolius, also very large, Clcrodendruni 
trichotonuini, Pandanus odoratissimus, Euphorbia antiquorum ? 
and soon gave place entirely to these plants, which continued in 
great profusion, with occasionally a few rushes, and patches of 
cotton-grass, till vve reached the springs. 

These are situated within 100 yards of the right margin of 
the river, near a considerable rivulet. •The land is quite flat, 
and about six feet above the levqjof'thc river at high-water. 
The soil is commonly alluvial clay, mixed near the springs with 
various proportions of carbonaceous matter and sand, which 
gives a considerable variety to the colour ; that next the hottest 
springs being almost black, while round the more temperate it 
is only grey. 

We had only three springs pointed out to us. The first and 
largest appeared to be covered w ith a cloud of steam, and could 
be approached with facility, the ground being quite firm: it was 
in a state of most active ebullition; columns of steam, arising 
from a depth of ten feet, impressed on the mind a sublime effect. 
The estimated diameter of this well is thirty feet; and it dis¬ 
charges at least fifteen gallons of water a minute. We per¬ 
ceived no particular smell; and the plants already mentioned 
grew quite close to the margin of fully one-half of its circumfe¬ 
rence. Its temperature is 150° Falir.; the Portuguese ^count 
makes it 160°, and the temperature of the ground throughout 
the lieighlxmring swamps 85°. 

Within about thirty juices of the spring just mentioned, we 
examined another spring, the temperature of which we found to 
be 132° Fahr. * 

The third well is distant from the first sixty paces, as ascer¬ 
tained by the Portuguese clergyman, but the shrubs having in¬ 
terrupted their way since their last visit, we “were obliged to make 
a circuit of not less than the third of a mile when we reached 
the smallest, hut by far the most active spring, of an oblong 
shape, about two feet deep, and eight or nine feet round. The 
temperature of this Mr Reeves ascertained to he 186° Fahr.,* 
my Portuguese account makes it 190°. Its smallness no doubt 
subjects this well to considerable variation of temperature. Mr 
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Reeves’s foot having sunk pretty deep into the swamp near this 
spring, he experienced a painful sensation of heat; l was there¬ 
fore unwilling to follow him nearer than about ten yards. 

The temperature of the ground here is too high for shrubs. 
Indeed, in some places the ground is quite bare, and, for the 
extent of a circle, whose radius may be estimated at 100 feet, 
we observed only patches of carex, juneus, and the like. 

The space occupied by the hot-springs may be about a mile 
in circumference, forming a swamp, the north half of which is 
extremely bare of shrubs, bjit the remaining, portion is covered 
with the shrubs before mentioned, from five to six feet high. 
The Croton sebiferum tree appeared in some places of the si/e 
of a shrub. There we observed no Crinums. 

This spot is placed near the centre of a most beautiful am¬ 
phitheatre, the circumference of which is from fifteen to eigh¬ 
teen miles. The outline is formed by a number of mountains, 
from 800 to 1800 feet high. These mountains rise with a 
slope of al)oul 45°, which has the appearance of being broken 
by ridge lines into various compartments, of a triangular or 
nearly pyramidal form, so softened by a complete covering of 
verdure to the summit, that with the mild sunshiuc which 
the haze of the morning admitted, all the outlines appeared 
rounded in the most pleasing manner. * The effect was exceed¬ 
ingly delightful, every object seemed, in the language , of the 
pain (Us, in complete repose. * 

No rock or othrr mineral production could be perceived, ex- 
‘eepting one large block which (from being familiar with such 
masses,) I judge to be of granite, intersected at nearly right 
angles with lines of quartz, situated from 50Q to GOO feet up a 
mountain, bearing SE. distance three miles. 

From a general similarity in the appearance of these moun¬ 
tains to some we have had an opportunity of examining, and 
also from the same sharp ridges appearing when passing them to 
the west, we have been induced to infer a similarity of struc¬ 
ture, which, may bd shortly thus described. The high sharp 
ridges consist of vertical veins or walls of quartz, seldom ex¬ 
ceeding a yard in thickness; while the rock thus intersect¬ 
ed. is gramte, with a few appearances of stratification ; but 
where tficse are observed, the inclination is highly vertical,. 
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rarely so low m 45°. The mountains here, and I have been in¬ 
formed, in such parts of China as Europeans have visited, are 
covered to the tops with a hard crust of red earth, commonly 
called Tilt. This is often converted into terraces, on which 
most vegetable productions seem to thrive, and is that most pro¬ 
per for the cultivation of the tea-plant, but it screens from our 
view llie structure of nearly all the mountains, which must 
long retard our acquaintance with the geology of China. 

The amphitheatre which surrounds the hot-wells, may be 
imagined by some to"be the remains of a volcanic crater on a 
large scale, which now retains scarcely sufficient heat to make, 
water boil, but the want of every vestige of volcanic produc¬ 
tions seems to be an insuperable Objection to this supposition. 

The electric hypothesis advanced by several naturalists, and 
which has been acutely illustrated by Mr P. Ingiis, seems to 
a fiord an interesting explanation of our thermal springs. Such 
stratification as hjj^theory requires, may-doubtless exist here; 
and the sea-water may serve to excite an immense natural gal¬ 
vanic pile, one of the poles of which may terminate where the 
hot-springs oif Yom-Mack have their origin. 



i 



Art. XXVIII .—Remarks on the Specific Gravity of Sea-Water 
in different Latitudes , and on the Temperature of the Ocean 
’ at different JJepths *. By Dr, J, C. HqRNEK. 

I'HE observations on the. tpecifii g|ja,vity of toe sea-water 
have been already drawn up in. an instructive table by the 


* Having already laid before our readers the Observations on the Specific Gra¬ 
vity of the Sea-Water, and on the Temperature of the Sda njade during the three late 
Ex)>editions to the Arctic Regions, under Captain Boss, Captain Buchati, and Captain., 
Parry, and also the observations of Captain Scoresby, Mr Livihgstone, , Dr Marcet, 
and Dr Traill on the same subject', w6 are now enabled to extend the series by those 
which have been made during Kotzebue’s Voyage of Discovery. M. Homer, thei 
author of the “ Remarks,” was, we believe. Astronomer to the Russian Voyage df 

VOl.. VI. no! 11. JANUARY 1,83% l V 
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^able naturalist of the expedition, and arranged according; to 
the degrees of latitude. This table evidently shows the fact, 
which is also proved by the experiments on Krusenstern’s voy¬ 
age, that the sea on the surface, between the tropics, is spe¬ 
cifically heavier, and that it contains more salt, than in higher lati¬ 
tudes. If we take together the statements from 25th degree 
south, as far as 25th degree north latitude; and, in the same 
manner, from 50° to 65° degree of north latitude, the mean of 
the first is 1.0288, that of the latter 1.0245, which gives the 
difference of 0.0043 or But this by no means proves 

an absolute inequality in the ssaltness of the water in gene¬ 
ral. To give a decided opinion on it, the sea-water must, 
be fetched up from considerable depths, .and weighed. Pro¬ 
bably the greater saltness arises from the rapid decrease of 
the fresli water, in consequence of evaporation. From the 
well known slowness of the transition of chemical elements 
in undisturbed compounds, this decreases but slowly re¬ 
paired ; and as the upper layers are also the warmer, they 
may, notwithstanding their greater specific density, in conse¬ 
quence of their extent, be maintained by the .warm swimming 
above the lower cooler layers, by which a principal agent of 
commixture, the difference of weight, is rendered of po effect. 

- This slowness of change, and the condensation of. thfc saline so¬ 
lution at the surface, which results from it, has the advantage, 
that the acceleration of the evaporation sets bounds to itself, 
because, with the increasing condensation, the attraction of the 
salt to the parts of the water is greater, anti, consequently, the 
diminution of the latter less. Without this arrangement, the 
tropical seas would perhaps be covered like the frozen seas of 
the north, with constant fogs. < Subsequent experiments will 
show how far our emanation of this inequality is correct; of 
which we have now .more hopes, as convenient accurate appara¬ 
tus have been discovered to fetch up water from any depth, at 
pleasure, and^hnimxed. 

f The considerable number of observations (there are one hun¬ 
dred and sixteen of them) on the temperature of the sea below 

Discovery under Baron Krusenstern. See this Journal, Vol. II. p, 356. Vol. III. 
jp. 247., Vol. TV. p, 185,—268, Vol. V. p, 206, 220,; and Kotzebue’s Vowte* 
Vol. 111. p. 425.— Ed. 
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the surface, their extent over waters of the ocean remote from 
each other, and probably, also, their accuracy, give them a de¬ 
cided claim to the attention of the natural philosopher; and 
the perseverance with which they were continued, under various 
circumstances, docs honour as well to the Naturalist of the Ex¬ 
pedition, as to the commander, who not only in calms, but in 
some periods, almost daily, afforded the necessary assistance. 
They were all made witli Six's Thermometer, which is a 
good assurance of their accuracy. It is certainly remarkable, 
that an instrument so simple, so convenient in the use, so cer¬ 
tain in the results, and which has been long known, is not more 
frequently used for this purpose^ so fhat in the latest scientific 
voyages, much more uncertain thermometers have been used, 
to which only the deep sea clamm of Captain Ross forms an 
exception. 

Our observations fall under two heads: measurements of the 
temperature in different depths, in the same places of the ocean, 
and in statements of the warmth in the usual soundings, from 
sixty to eighty fathoms, in different places. 

The most complete observations on the changes of the tem¬ 
perature, in increasing depths, are, in the South Sea, of the 
13th and 14th of September 1817, in 36° north latitude, and 
148° west longitude. Besides confirming the general law, that 
the cold increases with the depth, they also afford the follow¬ 
ing results. # 

1. The upper parts of the water show a particular warmth, 
as the temperature, in the first eight fathoms, diminished only 
0°,4 R.j but from that depth to twenty-five fathoms,* full 6° R. 
From twenty-five fathoms to a hundred fathoms' depth the de¬ 
crease of warmth is considc&bly less, since, in the next twenty- 
five fathoms, it is only 1°,7 R., and in the next fifty fathoms, 
only l°,5 E. ; a decrease which amounts to only the tenth 
part of the preceding. It is still slower between a hundred 
and three hundred fathoms. 

2. If we compare these observations with those of the 6th of 
June 1816, in 37° north, and in 199° west longitude, conse¬ 
quently, in the same parallel of latitude, the influence of the 
season is particularly observable in the temperature on the 
surface, which in June is 13° R., in September 18° R. It, 

l2* 
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however, does not go much deeper than from twenty-five to 
' fifty fathoms; and at an hundred fathoms it is already within the 
limits of the accuracy of such observations; for we have, 

f 6th June, 9,° 4 Reaumur. 

For 100 fathoms 1 13th September, 9, 4 — 

(14th September, 8, 6 — 

3. A certain coincidence with these results, only on a greater 
scale, is shown by the experiments of the 15th of November 
1817, in 9° N. Lat., and 205° W. Long., in which the tempera¬ 
ture decreases from the surface to about sixty or seventy fa¬ 
thoms, rapidly anti uniformly, from 24°,7 It. to 8°,8 R. From 
9 101 fathoms, this^ rapid decrease, instead of proceed¬ 

ing, is suddenly reduced to the small amount of 0°,9 It. 
But if we compare these observations with those immediately 
preceding and succeeding then), of the 13tb, 14th, and 17th 
of November, we shall hesitate to draw from them decisive con¬ 
clusions. 

The observations of 13th April 1816, in 15° S., and 130° 
W., follow a quite different course from those in September 
1817, in 36° N. The decrease of warmth from the surface, 
to as far as a hundred fathoms'’ depth, is much more inconsider¬ 
able, being here only 3°,6, there nearly treble, namely, 9.°4, 
Rcaum. It becomes more considerable between a hundred and 
two hundred fathoms, namely, 8*,8 R. Remarkable as this 
inequality is, it yet seems impossible to ascribe it to an error in 
the observation,fSiieh as too soon drawing up the thermometer; 
for, on the one hand, the regular course of the experiments of 
the 14th September 1817, aud their coincidence with those of 
the 13th, at the depths of 0, 25, and* 100 fathoms, does not 
■allow us to suppose any thing of 4 the kind ; on the other side, 
the observations of 16th April 1816, find their confirmation in 
the preceding ones of the 7th April, in 18* S., which give a 
difference of 0 to 125 fathoms of 4°,8 R., that is, from 0 to 
100 fathoms; likewise 3°,8 R. The same observations then 
give for th,e second hundred of the depth in fathoms, likewise 
about 8° Reaurn#*. 

It is not to be discovered from the observations, whence this 
difference in the progressive decrease of the warmth arises. 
It cannot well be ascribed to the influence of the seasons, at 
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least in Lat. 35° N.: the observations of June and September, 
show an agreement with each other. The reason perhaps is, 
that the perpendicular rays of the sun penetrate the water, be¬ 
tween the tropics, to a greater depth than in latitudes where the 
sun never appears in the zenith. The place of constant tem¬ 
perature, independent of the seasons, must probably lie rrmch 
deeper between the tropics than beyond them. 

5. The observations of the 82d of September 1817, in 28® N. 
Lat. and in 152" W. Long, seem to present a much more uni¬ 
form course, particularly if we set a^ide the statement in twenty- 
five fathoms' depth, which does not appear to agree with the 
higher or lower observations. W&Jhltve from them a decrease 
of heat, of 8°.5 11. for the first fifty fathoms; 8°0. R. for the 
second fifty fathoms, and 4°.S R. from a hundred to two hun¬ 
dred. 

The collective observations on the progress of the decrease of 
heat were made in the South Sea. From the Atlantic Ocean we 
received only a few insulated statements, for depths of a hundred 
to two hundred fathoms. The experiments in both oceans are 
arranged in the following Table. 


WARMTH of the SEA-WATEll at different depths, ar¬ 
ranged according to the Geographical Latitudes in degrees of 
Reaumur s Thermometer. 


Month. 

1 

£ 

O n 

05 g 

o o 

*-* md 

• * 

w C/J 

O ° 

7? 

© i 

O ® 

GV ig 

300 

thorns 

. 

a> 

S3 

"0 

5. 

Eb 



<Z) 

t- ft, 

C** 

at 

Cl. 

C3 


o 

. . 

April 

21.0 


17.2 1 

9.9 

_ 

18 S. 

125 W. 

— 

_ 

21.4 

— 

17.8 

10.8 

— 

15 

134 


‘May 

22.6 

— 

13.5 


— 

1 N. 

177 


Nov. 

24.5 

— 

10.7 

_ 


9 

204 

In the South Sea. 

— 

23.0 

14.1 


— 


12 

210 


Dec. 

22.1 

12.8 




10 

240 


_ 

21.7 

16.6 

-- 

-. 

1 

18 

224 


Sept. 

20.1 

— 

13.0 

8.8 

■ 

28 

152 


June 

18.7 , 

-. 

13.5 

— 

I 

29 

199 


Sept. 

18.0 

— 

9.3 

7,0 

mi 

36 

147 

•In 400 Fathoms. 

June 

13.0 

— 

93 

— 

5.0 

37 

199 


Jan. 

10.4 

—~ 

— 

3.2 


44 S. 

57 


March 

17.3 

— 

12.3 

— 

pi 

34 

27 

f In the Atlantic. 

\ Ocean. 

April 

15.8, 

12.8 

— 

7.9 


31 

15 

Oct. 

18.9 

— 

10.6 

— 


30 N. 

15 


* iMw 

16.4 

— 

— 

11.0 

m 

39 
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The temperatures iri tlie usual soundings from 70 to 80 fa¬ 
thoms, appear, on account of their considerable ‘number, from 
which mean numbers may be deduced, the best calculated to 
supply fundamental data. Yet some singular results appear in 
them. Among these is the statement in the South Sea, that 
in 18° N. Lat. and 76 fathoms' 1 depth, in December, the wa¬ 
ter was II. warmer than in 11° N. Lat. and 70 fathoms depth, 
in November. Perhaps the local places of observation have hail 
here some influence. The observation in 11° Lat. lies in the 
west of the Mariana islands, cand in the north of the Philippines, 
consequently sheltered against the warmer currents from the 
south, by a kind of wall, fu%d open only to the north, while, on 
the other hand, the place in 18° Lat. lies more in the open sea. 
The temperature, found at a depth of 90 fathoms, in the Chi¬ 
nese Sea, to the west of Lucon, is remarkably cold ; perhaps 
in consequence of the north-east.currents prevailing in Decem¬ 
ber. 

Almost daily observations on the temperature were made in 
the Atlantic Ocean, from the 90th of April to the 13th of dune, 
1818, mostly at a depth of 70 fathoms. In order to balance 
the possible errors of the observations which may arise from the 
difference in the time that the thermometer was under water, I 
have added several together, and noted the mean number. They 
are in the following Table. The figures in parentheses show 
the number of observations, the moan of which is given. 


Observation; 

Temper 
the \ 

on the 

Surface. 

.- 

atuie of 

V atcr 

below the 

Surface. 

£ . 

IVjpth in 
Fathoms. 

Latitude. 

Longitude. 

April 20.—26. 

(5) 

18.6 

13.0 

57 

O f 

17 15 S. 

3° 20 W. 

- 27—30. 

(4) 

<0.8 

13.5 

66 

10 24 

12 2 

— 30.—May 4. 

(5) 

22.1 

11.8 

67 

5 12 

17 5 

May 3.—10. 

(S) 

22.7 

11.4 

74 

0 43 N. 

20 28 

10. 16. 

(7) 

22.6 

il.4 

75 

4 51 

24 38 

- 15—15). 

C>) 

21.2 

11.5 

67 

9 34 

29 38 

- 20.-24. 


20,3 

16.1 

71 

19 30 

35 7 

— - 25—30. 

(6) 

18,3 

14.8 

71 

31 0 

36 30 

- 31.—June 6. 

(5) 

15.1 

12.3 

68 

40 30 

29 40 

June 7.—13. 

(7) 

13.2 

9.6 

77 

48 9 

17 15 


This table shows a similar anomaly to that which we noticed 
in the South Sea. That is, the proportionately low temperature 
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•near equator from 5° S. to 10° N. Perhaps the greater heat 
between 20° and 30‘ of* S. l^t. might he a remnant of the 
southern summer. But the considerable increase of tempera¬ 
ture in the zone, between 15° and 30° N. Lat. is still more re¬ 
markable. For though, towards the end of May, the sun 
was near the zenith of those parts, yet this influence, which 
could be only commencing* here, must have shown itself in the 
waters near the equator, which the sun had just traversed 
at the time of those observations (in April), which was by no 
means the case. The temperatures at the surface indicate in¬ 
deed this influence of the sun, being the highest at the equator 
(22-^° 11.), while the southern haltin’ the tropical seas had al¬ 
ready assumed an autumnal temperature, since we observe here, 
in 17° S., the same warmth R.) as in 30’ N. 


Art. XXIX.— Account of the Observations made at Liverpool 
on the Solar Eclipse of September 7. By Thomas 

Stewart Traill, M. 1). F. It. S. E &c. See. Communi¬ 
cated by the Author. 

1 he following instruments were placed in the garden of my 
house, for the purpose of observation : 

A gfand Herschel 7 feet reflecting telescope. 

A Ramsden achromatic telescope. 

A small reflecting telescope by 1). Adams, 1’ feet. 

A new barometer by Bate, with adjustments for level, and 
rack-work nonius, S?c. *It was hung in a sheltered place, front¬ 
ing the north, so that its thermometer gave the indications of 
the temperature in the shade; but the wind was not sweeping it 
very freely. 

A Leslie’s photometer. 

Rutherford’s register thermometer for both extremes. 

Another register for lowest depression, hung fronting west, 
but screened. It was always 1° or 1 }f higher than that attach¬ 
ed to the barometer, and was not noted, being only compared 
occasionally. 1 
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- Two other thermometers by Ramsden anti Lovi, all of which 
.agreed on previous trial. 

J ust as observations were beginning, the sky, which had been 
hitherto bright, became cloudy, and just as the eclipse began, 
the sun was wholly hidden in clouds, and did not again become 
visible, except for a few minutes after the greatest obscurity. 


Note of Observations made during the Eclipse of Sept. 7. 1820. 


Hour. 

Barom. 

gl a 

p! 

£ S S 

i §! s £ 
£ rJi J| 

H .5 9h £ 

< 1 

General Remarks. 

h 

Inches. 



a 

* > • 

11 30 

30.13 

65 

774 

78 

Sky tolerably dear. 

12 0 

30.13 

65 

694 

16 

Sky overcast with thick clouds. 

12 15 

12 24 35 

30.13 

63;; 

6*74 

67 

19 

39 

Sky with some openings in it. 

Do. 

12 35 

30.14 

644 

71 

52 

Sun imperfectly visible, but disk obscure. 

12 43 

30.14 

<» *4 

70 

16 

A few' drops of rain. [place of S. invis. 

1 0 

30.13 

i 60 

65 

12 

Sky lowering, uniformly obscure; drizzling rain; 

1 8 

30-12 

65 

9 

Sky darker; threatens ruin ; remove telescopes* 

1 24 

30.13 

1 6?fgj 

60 

9 

llriz. rain almost ceased; gust of wind; S. inv is. 

1 35 

30.13 

! (if 1 

60 

5 

Black sky ; wind caused exposed therm, to sink 

1 43 

30.13 | 60 J 

60* 

5 

Dark r.css about this time greatest. [much. 

1 45 

30.13 

60 i 

60 

3 

This seemed the moment of greatest darkness. 

1 55 

30.13 

1 60 3 

61 

4 

Both thermometers nearly equal; sky lowering. 

2 5 

30.13 

; 6i 

62 

8 

Body of sun partially eclipsed ; visible about T 

2 15 

30.14 

i 61 

62 

8 

[or 2', pale. 

2 25 


! SJ 

i 61 1 

62* 

9 


2 ?9 

30.14 

624 

12 


2 35 

30.13 

63 

14 

Clouds a little broken, but sun invisible. 

2 45 

30.13 

1 62 

64 

20 

i- 

2 50 

30.13 

! 62 

64 

12 

Heavy clouds ayiin closed all round. 

2 55 

3013 

1 62 

64 

■10 


3 7 

30.13 

| 6 r 

63^ 

9 

Calculated end of the eclipse. 

3 15 

30.14 

I 62 

633 

12 

Sky as dense as any time of eclipse; more light. 

3 30 

30.14 

! 62* 

| 

i 

64 

10 

No rain, but uniformly cloudy. 

3 45 

30.14 

64 

10 

All the instruments removed except Photom. 

4 35 


1 

45 

in a clear gleam of sunshine. 


«■ 


The rain was only a few drops: it began about 12 h 47', and 
continued till about l h 24'. The rain was wholly over before 
l h 85'. It is singular that the thermometer attached to the ba¬ 
rometer, in two instances stood higher than that exposed which 
hung on a wall fronting the south. This must have been owing 
to currents or gusts of wind, to which the latter was much more 
exposed than the former, which was sheltered by the foliage of 
trees. The minimum of temperature during the whole time by 
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the register thermometer, was exactly 60*; and this was exactly 
at the time of greatest obscuration. 

The wind was SVV. through the day, a gentle breeze, until 
about one o’clock, when it blew in gusts, but soon subsided; 
and about four or five o’clock it was nearly calm. 

Ih the Table, the time was taken by my watch, which was 
afterwards found by Air Jtoskell to be 5 V' slower than the true 
time at Liverpool. 

Liverpool, ) 

November 18^1. j 


Art. XXX.— Observation# on the Variation and Dip of the 

Needle , made daring Kot/.euvex Voyage of Di.seover//. 

J. I a vino already laid before cur readers the magnelical ob¬ 
servations which have been made during the recent expe¬ 
ditions to the Arctic Regions, wo have been at seme pains to 
collect, from the Account of Kotzebue’s Voyage of Discovery, tin? 
various observations on the variation and dip of the needle 
which are scattered through that work. 

Although the Murick navigated that part of the South Paci¬ 
fic Occatt where the variation curves are returning lines, wkkh 
have a sort of pcnr-shftpe, yet Captain Kotzebue’s observations 
do not commence till he had passed through Lite most interest¬ 
ing group of these curves. It is to be regretted, too, that his 
observations ceased, whei\ be was navigating that portion of the 
Indian ifea, where he must have crossed no less than three times 
* the line of no variation, which suffers such singular inflexions in 
that part of the world. 


In the following Table of observations, we have added in the 
last column the declination of the needle, as given in Ilansteen’s 
variation chart, which we have published in a preceding volume. 
The agreement between these measures and those of Kotzebue, 
is very remarkable. 
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Observations on the 

Variation of the Needle. 

> made during 

Kotzebue" 1 s Voyage (f Discovery. 


Variation from 

Longitude. 

Latitude. 

V ariation. 

Hanstcen’tf Chart. 

« t 

O 4 44 

0 1 

• 

138 47 West. 

14 15 11 South. 

5 0 East. 

5 

14428 £ 

14 57 20 

5 36 E. 


146*46 

15 20 

6 16 K. 

6 

148 41 

15 0 

5 37 E. 

64 

157 34 32" 

9 1 35 

8 28 E. 

7 

175 27 55 

Equator, 

8 4 K. 

10 

190 9 23 

11.11 20 North. 

11 18 K. 

11 

163 41 

66 16 39 

27 0 E. 

27 


*15 43 11 

23 0 K. 

24 

171 12 30 

65 J 39 '33 

24 45 E. 

24 

122 12 30 

37 48 33 

16 5 K. 

13 

157 52 

2J 17 57 

10 57 E. 

9 

190 6 50 

9 32 36 

11 0 K, 

11 

189 43 45 

9 28 9 

11 38] E. 

11 

189 7 59 

8 54 21 

11 30 K. 

11 

188 50 25 

8 43 10 

] 0 50 E. 

11 

188 52 7 


11 11 E. 

11 

188 48 

8 18 42 

11 58i E. 

11 

190 0 40 

10 17 25 

11 15 30 J 

i. 11 

166 31 53 

53 52 25 

19 24 K. 

19 

169 39 21 

16 45 36 

9 47 E. 

;h 

215 9 54 

13 26 41 

5 34 E. 

- 5 

The following are 

the only observations on 

the dip of the 

needle that are given by Captain Kotzebue. 

> 



Observed 

Dip as existing in 

Longitude. 

Latitude. 

Dip. 

11 an,steen’s Chart *• 

122° 12 30 W. 

0/44 

37 48 33 

62° 46 

o 

t.O 

157 52 

21 7 57 

43 39 

32 

190 6 50 

9 32 36 

17 65 

4 

166 31 53 W. 

- 53 52 26 1 

68 45 

67 


Wc have added the dip from Hanstoon’s chart, for 1780. 


Aut. Proceedings of the lloyal Society of Edinburgh. 

■, . ‘ rr\ _• 

Nov. 5*1821.— JL ms Royal Society resumed its sittings fur 

the issuing session. 

— * . . , ■ . -, — ----——-— 


* Scq this Journal , Vol. IV, p. 3t3- 
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Professor Wallace read a description of a new instrument, 
which he calls an Eidograph, for copying drawings, either on 
an enlarged or a reduced scale. The instrument itself was ex¬ 
hibited to the Society. 

A letter from Captain Boswell, R. N. to James Russell, Esq. 
was read, giving an account of Cleopatra’s Needle, and of the 
method by which he proposed to remove it to England. 

Nov. 19.—A paper by Robert Stevenson, Esq. civil engineer, 
was read, entitled, <e Observations on In and Off shore 'Rides 
At the same meeting, a notice by Dr Brewster was read, 
“ On Vision through Coloured Gtnsscs-jand on their application 
to Telescopes and Microscopes of^pm.n Magnitude? This pa¬ 
per is published in the present Number, p. 10£. 

Nov. ‘26 .—At a general meeting of the Society, the following 
gentlemen were elected Office-bearers and Counsellors for the 

O 

ensuing session. 

Sir Walter Scott, Baronet, President. 

Itight Honourable Lord Gray, 

Hon. Lord r.lenlec, 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

James Skene, Esq. Curator of the Museum. 

PHYSICAL CLASS. 

Sir G. S. Mackenzie, Bart. President. Alexander Irving, Esq. Sccietiuy. 

Councilors from the Physical Class. 

Professor Russell. Homy Jardine,*l£sq. 

Dr Hope. Sir James Hall, Bart. 

Profcs&or Wallace. Dr Kennedy. 

literary class. 

.—Henry Mackenzie, Esq. President. * Sir William Hamilton, Bart. Secretary, 

Counsellors from the Literary Class. 

Sir John Ilay, Bart. Reverend Mr Alison. 

Rev. Dr D. Ritchie. Thomas Thomson, Esq. 

Right Hon. Lord Chief-Baron. George Forbes, Esq. 

Dec. 3.—Dr Kennedy laid before the Society a letter from 
Colonel Wilkes, with some preliminary observations on the me¬ 
thod employed by the natives of India in quarrying, transport¬ 
ing, and raising a granite obelisk, about seventy feet high, which 
was erected at feeringapatam by Purneah Dewaii, to the memory 
of»Josiah Webbe, Esq. who died in 1805. 


V ice-Presidents. 
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At the same meeting, a paper by Dr Brewster was read, “ On 
the Distribution qf‘ Silcx in the Equisetmn hiemale, and other 
Siliceous Grasses 

Dec. 17_Dr Macdonald read a paper “ On some Peculiari¬ 

ties of Vision.” 
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1831, March 10.— l\ r ^ this meeting, Mr W. C. Trevelyan 
read a gcognostie accountT)?* 4 the rocks in the neighbourhood of 
Bamborough Castle, illustrating his description by a plan and 
specimens. Dr Robert ICnox communicated to the Society some 
particulars relative to a Calf re albino lately seen by him at the 
Cape of Good Hope : and Mr John Deuchar, lecturer on Che¬ 
mistry, gave an account of three very largo loadstones, brought 
from Moscow. Mr Deuchar’s account of these remarkable 
loadstones has-already appeared in this Journal, Vol. IV. p. 4£f>. 

March 34.—The Secretary read a communication from Mr 
Edmonstone of Unst in Shetland, describing a new species of 
gull found there ; and at the same time a specimen of* the bird 
was exhibited. The Secretary likewise read to the Society re¬ 
marks by Mr Burke of Calcutta on a Tartar hook, some time 
ago presented by the Marquis of Hastings to the College Mu¬ 
seum. 1 

Professor Jameson then communicated to the Society a geo¬ 
gnostic survey of the country around Inverness, and of the Great 
Glen of Scotland, made by Mr Ggorge Anderson of Inverness, 
illustrating the description by reference to a large plan of the 
district, and to specimens of the rocks and minerals. At the 
same meeting, Professor Jameson exhibited a very fine stuffed 
specimen of the Tapir of Malacca, and made some remarks on 
the habits of the animat, and its analogy to the Tapir of Ame¬ 
rica. 

April 7-—The Society met; but the funeral of Dr Grkgoky 
having been fixed for this day, an immediate adjournment took 
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April 14.—-The Secretary communicated the result of a se¬ 
ries of meteorological observations made at Glume, Perthshire, 
by the lteverend Dr Maeritchie. Also the description of a very 
large fossil reed, or tree, which occurred in the sandstone on the 
coast of Northumberland, illustrated by an etching, by Mr 
W. C. Trevelyan ; and a notice regarding the extent of the 
plantations of the Duke of Atliole in Perthshire, by Mr Graham. 

Professor Jameson gave the Society an account of a map of 
the Interior of Africa, illustrative of the course of the Niger, 
constructed by Mr Maccpieen of Glasgow. 

Mr Stevenson, civil engineer, then read an account of the ex¬ 
plosion of a high-pressure steam-lxvilejJ at Lochrin Distillery, 
near Edinburgh. This intercstivtg-'TSommunication has already 
been printed in this Journal, Vol. V. p. 147. 

April 21.—The Secretary read a biographical account of the 
late William Wright, M. I). &c. communicated hv the Doctor's 
relatives. 

Professor Jameson read a communication from Dr Fleming 
of Flisk, describing the growth of a plant resembling a Trie)via, 
in a solution of succinate of ammonia, illustrated bv a drawing. 
This paper will be found in this Journal, Vol, V. p. 1(>4. 

Mr David Bridges afterwards gave an account of a new in¬ 
strument for reducing drawings or writings, called the Apograph, 
invented by Mr Smith of Mauehliue in Ayrshire; and Mr Smith 
being present, shewed the inode of using the instrument. 

May 19-—Profcssdr Jameson read a paper of Professor 
Agardh’s, on the Metamorphoses of Alga*; add likewise com¬ 
municated a series of meteorological observations made by Dr 
Knox at the Cape of Good Hope, which are published in this 
Journal, Vol. V. p. 279,-28/3. 

Mr Falconar communicated a notice regarding the Tulipa 
oculus solis, a rare species of tulip sent by 1 .adv Liston from 
Constantinople, and which had flowered in the garden at Car- 
lowrie. 

Mr Deuchar then read a paper explanatory of a cause; for the 
occurrence of drops of water in the interior of regularly shaped 
crystals. 

The meetings of the Society were adjourned till November. 
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Art. XXXIII.—SCIENTIFIC INTELLIGENCE. 


I. NATURAL PHILOSOPHY * 


ASTRONOMY. 

1. Burg's Observations on the Eclipse of the 7 tli Sept. 1820. 
—Being desirous of seeing an annular eclipse of the sun, the 
Chevalier Burg went for this purpose to Klagenfurtii in Carin- 
thia. The cloudiness of the weather prevented him from seeing 
the beginning and end of the eclipse, and also the first interior 
contact; but he observed* the evanescence of the ring to take 
place about 3 h 16' 57". fr of true time, or 3 h 14' 46".4 of mean 
time. The latitude of of observation he found to be 

46° 3T 37' / ; and the longitude, by various observations, was 
47' 51".2 East of Paris. By trigonometrical operations, the 
longitude of the Cathedral of Klagenfurtii was 47' 52".8; and 
its latitude 46° 37' 37". The distance of the place of observa¬ 
tion west of the Cathedral was O''.5. By comparing the obser¬ 
vations made at Klagenfurtii with those at other places, M. Burg 
concludes that they cannot be made to agree, by adopting the 
diameters of the sun and moon, as given in Dclambre’s tables of 
the sun, and his own tables of the moon. He found, that the 
sum of the .semidiameters must be diminished by 6".2,aiul their 
difference by 1".6; the semidiameter of the sun by 3".9, and 
that of the moon by 2''.3. M. Burg had deduced an analogous 
result respecting the semidiameter of the lhoon, from observations 
of the immersion of stars of the first and second magnitude be¬ 
hind her limb; but as his researches respecting the moon’s nodes 
did not require any such diminution ip the semidiameters of the 
two luminaries, he is disposed to think that the above results 
may be owing to irradiation and inflexion.— Astronomischc 
Nachrichten , No. I. p. 14. 


2. Astronomical Journal. —The first number of a new astro¬ 
nomical journal, entitled, Astronomischc Nachrichten , by that 
ingenious and active astronomer, M. Schumacher, Professor of 
Asqgtfppny at Copenhagen, has just been published at Altona. 
Ea^fefoumber is to consist of a single quarto sheet, to be publish¬ 
ed Whenever the Editor has received sufficient materials for it; 
and when any particular astronomical news is of an urgent na- 
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tare, a half sheet will he published, to avoid delay. Twenty- 
four numbers will make a volume, for which a title and index 
will be given. The articles in the first number are by Professor 
Posselt of Jena, Professor Nicolai of Manheim, Dr Olbers of 
Bremen, and the Chevalier Burg at Copenhagen. 

3. Astronomical Observations made at Bushey Heath , Stan- 
more . — 


Latitude 51° 57' 44".3 North ; Longitude West in time, 1' 20".93. 

1821 , u , „ 

Aug. 4. Immersion of Jupiter's ill 04 31 mean time at Bushey. 

}li 


second satellite, 

Aug. 11. Immersion of Jupiter’s 

second satellite, $ 13 43*45 mean time at Greenwich. 
Aug. 11. Oceultation of 1 I miners. 8 '‘A 17.8 
x Aquarius, ) Emers.’"* 9 39 16 


05 25 mean time at Greenwich. 
1 13 42 25 mean time at Bushey. 

f 1 » 

t -J t ry u \ 

■ mean time at Bushey. 


Sept. 11. Transit of Jupiter's first I 10 23 29 mean time at Bushey. 

satellite, f 10 21 50 mean time at Greenwich. 

Sept. 11. Emersion of Jupiter’s) 10 30 12 mean time at Bushey. 

third satellite, J 10 31 33 mean time at Greenwich. 


The immersion of a Aquarius was instantaneous, and the time 
certain to a second. Dew having rendered the object-glass of 
the telescope somewhat obscure, the emersion was not so accu¬ 
rately determined. The appearance of the star, when in con¬ 
tact with the moon, renders the idea of a lunar atmosphere very 
improbable. 


METEOROLOGY. 


4. lie mark uble Aurora seen at Belleville , Inverness-shire , in a 
Thunder Storm. —On the evening of the 23d August, about half¬ 
past nine o’clock P. M. when there w as not a breath of wind, and 
when tlie thermometer stood at 63°, the noise of very distant thun¬ 
der was heard towards the south. Sheets of very brilliant light¬ 
ning illuminated the sky, issuing, in general, from a small black 
cloud near the horizon. I* was surprised, however, to observe, 
that, with the exception of a few thin black clouds, which were 
rendered visible by the lightning, the’greater part of the sky 
was covered with shining masses, like those which form the 
aurora borealis. The stars were easily seen through this lumi¬ 
nous matter, which was arranged in irregular masses, separated 
by clear intervals, but having a tendency to assume the appear¬ 
ance of irradiations, diverging from the cloud whence the light¬ 
ning appeared to issue. When the lightning flashed, it was pro- 
jpagated in a particular manner along these masses of light; but 
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what was very -inguUr, the luminous patches were constantly 
in a tremulous or undulating motion during the intervals of the 
flashes of lightning. They shifted their place, and .changed 
their form, exactly like the light which appears in many of the 
varieties of the aurora borealis. As the luminous clouds now 
described, did not appear in the northern part of the horizon, 
and lye re distinctly related, in their position and form, to the 
thunder-cloud from which the lightning emanated, we are en¬ 
titled to refer .the two classes of* phenomena to tile peculiar electri¬ 
cal condition of the atm-, sphere, and to suppose that the phenome¬ 
na of the aurora borealis may have an analogpus origin.—D. B. 

5. Dr Wollaston the hh ^^ iyr of the /Ethriosrope .—-We have 
received from our ingenious correspondent, Mr Murray, the de- . 
scription of a new yEthrioscope of his own invention, which we 
intended to have printed in this Number. As the introductory 
part, however, contains repeated reference to Mr Leslie as the 
inventor of that instrument, we deem it necessary to make the 
following claim to that invention, in behalf of our distinguish¬ 
ed countryman Dr Wollaston, as an apology, both to our readers 
aud to Mr Murray, for questioning the accuracy of the histori¬ 
cal part of his paper. 

Before the publication of the late Dr Wells’s ingenious work 
on Dew, which appeared in 1814, “ Dr Wollaston exposed a 
concave metallic mirror , turned upwards to the free air , with a 
thermometer placed in its focus, and proved the lowering of its 
temperature after^a short time of its being thus exposed? At 
w r hat time Dr Wollaston made this elegant experiment, we do 
not know, but he communicated it to M. Biot, who publish¬ 
ed an- account of it in the Bulletin *des Sciences par la So- 
e.iete Philomathique , % for November * 1816, in a paper entitled, 
Sur la Deperdition dc Culorique , qn oceasionne le Rayonnement 
des Caps vers Its del. * A short abstract of the above paper 
of M. Biot was published on the \st April 1811, in Mr Braude’s 
Journal, Vol. III. p. 184. and this abstract contains the above 
paragraph which we have quoted in Italics. 

Mr Leslie’s paper on the athrioscope was read to the Royal 
Society of .Edinburgh on the 16th March 1818,-and l»e himself 
states *, that it was invented by him after October 1817. This 


* KdinVurgh Transactions, Vol. VIII. p. 484, 485. 
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paper contains no allusion whatever to the experiment of Dr 
Wollaston, which has been truly characterised as an elegant one 
both by M. Biot and Mr Brande. If Mr Murray, after examining 
the works referred to, shall consider his. historical statement re¬ 
specting the aethrioscope as correct, we shall willingly retain it, 
as it is not our business to decide for others. 

OPTICS. 

6. Remarkable Dichroism of Tourmaline. —A very interest¬ 
ing specimen of dichroitic tourmaline in the cabinet of Mr 
Allan, exhibits the most singular contrast of colours that I have 
yet found in any substance. The plat> is cut perpendicular to 
the axis of double refraction, antWdSo to the axis of the prism. 
In the direction of the axis the colour is a deep and brilliant 
blue, while in a direction at right angles to the axis, the colour 
is a very pale red approaching to pink:—D. B. 

M AONKTIS.M. 

7. On the best kind of Steel and Form for a Compass-Needle. 
—In the Bakerian Lecture “ on the best kind of steel and form 
for a compass-needlef 1 by Captain Kater, published in the Phil. 
Trans. 1821, Part I. the following results are given .—“ 1. That 
the best material for com pass-needles is clock-spring butcare must 
be taken in forming the needle to expose it as seldom as possible 
to heat, otherwise its capability of receiving magnetism will 
be much diminished.—[2. That the best form for a compass- 
needle is the pierced rhombus , in the proportion of about five 
inches in length to two inches in width, this form being suscep¬ 
tible of the greatest directive force.—3. I'hat the best mode of 
tempering a compass-needi'* is, first to harden it at a red heat, 
and then to soften it from the middle to about an inch from each 
extre mitv, by exposing it to a heat sufficient to cause the blue 
colour which arises again to disappear.—4. That in the same 
plate of steel of the size of a few square inches only, portions 
are fofnid varying considerably in their capability of receiving 
magnetism, though not apparently differing in any other respect. 
—5. That polishing the needle has no effect on its magnetism. 
—6. That the best mode of communicating magnetism to a 
needle, appears to be by placing it in the magnetic meridian, 
joining the opposite piles of a pair of bar magnets (the magnets 

VOI., VI. NO. 11. JANUARY 1822. 
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being in the same line), and laying the magnets so joined flat 
upon the needle with their poles upon its centre; then having 
elevated the distant extremities of the magnets, so that they may 
form an angle of about two or three degrees with the needle, 
they are to be drawn from the centre of the needle to the extre- 
mities, carefully preserving the same inclination, and having 
joined the poles of the magnets at a distance from the needle, 
the operation is to be repeated ten or twelve times on each sur¬ 
face.—7. That in needles from five to eight inches in length, 
their weights being equal, the directive forces are nearly as the 
lengths.—8. That the ^directive force does not depend upon 
extent of surface, hut iftcs^gxlles of nearly the same length and 
form, is as the mass.—9. That the deviation of a compass- 
needle occasioned by the attraction of soft iron, depends, as Mr 
Barlow has advanced, on extent of surface, and is wholly inde¬ 
pendent of the mass, except a certain thickness of the iron, 
amounting to about two-tenths of an inch, which is requisite for 
the complete developement of its attractive energy.’' 

8. Effects of Magnetism on Chronometers .—In our two pre¬ 
ceding Numbers, we have had occasion to direct the attention of 
our readers to the very interesting and valuable researches of 
Mr Barlow, respecting the effect of magnetism on chronometers. 
The following interesting anecdote relative to this subject, has 
been communicated to us by an esteemed correspondent : 
44 When Harrison’s timekeeper was under trial at Richmond, 
it did not go Its was expected. No one suspected the cause, 
till his late Majesty George III., who interested himself much 
about the machine, suggested that if was affected by a magnet 
which was lying near it. The magnet was removed, and the 
timekeeper recovered its rate.” 

ELECTllO-MAGXETISM. 

9- New Electro-Magnetic Apparatus .—Mr Faraday of the 
Royal Institution, has recently constructed a new apparatus for 
the revolutions of* the wire round the pole, and a pole round the 
wire. 44 When Hare’s calorimotbr was used-to connect with it, 
the wi v e revolved so rapidly round the pole, that the eye could 
scarcely follow the motion, and a single galvanic trough, contain¬ 
ing ten pair of plates on Dr Wollaston’s construction, had power 
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enough to move the wire and the pole with considerable rapidity. 
It consists of a stand, about three inches by six, from one end of 
which a brass pillar rises about six inches high, and is then con¬ 
tinued horizontally by a copper-rod over the stand; at the other 
end of the stand a copper-plate is fixed with a wire lor commu¬ 
nication, brought out to one side; in the middle is a similar plate 
and wire; these are both fixed. A small shallow glass cup, 
supported on a hollow foot of glass, has a plate of metal cement¬ 
ed to the bottom, so as to close the aperture, and form a con¬ 
nexion with the plate on the stand ; *the hollow foot is a socket, 
into which a small cylindrical bar-magnet can be placed, so that 
the upper pole shall be a little al t y v >e the edge of the glass; mer¬ 
cury is then poured in until the glass is nearly full ; a rod of 
metal descends from the horizontal arm perpendicularly over this 
cup; a little cavity is hollowed at the end and amalgamated, 
and a piece of stiff copper-vt ire is also amalgamated, and placed 
in it being attached by a piece of thread in the manner of a li¬ 
gament, passing from the end of the wire to the inner surface 
of the cup ; the loner end of the wire is amalgamated, and fur¬ 
nished with a small roller, which dips so as to be under the sur¬ 
face of the mercury in the cup beneath it. The other plate on 
the stand has also its cup, which is nearly cylindrical, a metal- 
pin passes through the bottom of it, to connect by contact with 
the plate below, and to the inner end of the pin a small round 
bar-magnet is attached at one pole-by thread, so as to allow the 
other to be above the surface of the mercury when the cup is 
filled, and have freedom of motion there; a thick wire passes 
from the rod above down perpendicularly, so as to dip a little 
way into the* mercury of the cup; it forms the connecting-wire, 
arid the pole can move in any direction round it. When the 
connections arc made with the pillar, and either of the wires 
from the stand-plates, the revolution of the wire, or pole above, 
takes place; or if the wires be connected with the two coming 
from the plates, motion takes place in both cups at once. 11 — 
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II. CHEMISTRY. 

10. Improvement on Wedgwoods Pyrometer .—The difficulty 
of # procuring clay, which contracts uniformly with heq£, has 

m 2 
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been long considered as an objection to the ingenious pyrome¬ 
ter, invented and used by Mr Wedgewood. Mr Sivright of 
Meggetland, has lately made some experiments on the Again la- 
tolite or figure-stone pf China, and has found that it is capable 
of standing a groat heat, and of contracting its dimensions very 
considerably. He therefore proposes to substitute it in place 
of clay in Wedgwood’s pyrometer, 

11. Spontaneous Explosion of Chlorine and Hydrogen .— 
Xt has been long known that a mixture of chlorine and hydro¬ 
gen explodes when expose!! to the direct action of the sun’s 
rays. In order to try if «this effect could be produced by the 
radiation of a common culinoK^fire, Professor Silliman filled a 
common Florence oil-flask (well cleaned,) half full of chlorine 
gas, and was in the aet of introducing the hydrogen in the 
pneumatic cistern. “ There was not only no direct emanation 
from the sun, but even the diffuse light was rendered much 
feebler than common by a. thick snow-storm, which had covered 
the skylight above with a thick mantle, and veiled the heavens 
in a singular degree for such a storm. Under these circum¬ 
stances, the hydrogen was scarcely all introduced before the 
flask exploded with a distinct flame ; portions of the glass stuck 
in the woodwork of the ceiling of the room, and the face and 
eyes escaped by being out of the direction of the explosion; 
nothing but the neck of the flask remained in hand. This 
occurrence then proves, that a mixture of chlorine and hydro¬ 
gen gas may explode spontaneously even in a diffuse light, and 
even in a very dim light.”— American Journal of Science , 
Vol. III. No. 2. p. 843. 

12. Heat produced hi the Shin by Chlorine. —Dr Hare of 
Philadelphia has found, that when the temperature of the air 
is about (>0°, the band, when immersed in chlorine, experiences 
a sensation of heat equal to 90° or 100°, even though the com¬ 
mon thermometer should not be affected when immersed. l)r 
Hare conjectures, u that a sort of chemical action may take 
place^ptween gas and the insensible perspiration of the 
skin, as the power of chlorine in dissolving animal effluvia is well 
known.”— -American Journal of‘Science, Vol. III. No. 2. p. 344. 

13. Tests for Arsenic. —Dr Porter of the University of 
South * Carolina, considering Seheele’s Green as a test that bus 
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Chemistry. 

been much relied on for the discovery of arsenic, prepared it in 
the usual way with sulphate of copper and subcarbonate of 
potash. In one experiment a decided precipitate was produced 
from a stronger, and in another a scarcely perceptible one from 
a weaker arsenical solution. Coffee was then added to the so¬ 
lution of copper, anti of carbonate of potash, but without ar¬ 
senic, and the effect resembled that of the stronger arsenical 
solution, more than this last was resembled by that of the weak¬ 
er. But what was still more important. Dr Pester found, that 
in the production of Scheele’s green by arsenic, sulphate of 
copper and carbonate of potash ,—cfyomate of potash might 
be substituted for the arsenic, and that it produced a precipi¬ 
tate not to be distinguished by the eye from Scheelc’s Green. 
He ascertained also, that even Mr Hume’s ceiebraled test, 
nitrate of silver, (as modified in its application by Dr Mareet,) 
gave with chromate of potash a yellow precipitate, which, when 
placed side by side with one produced by arsenic, could not be 
distinguished by their colour and appearance.— American Jour¬ 
nal of Science, Vol. III. No. 2. p. 354. 

14. Camphor .— u In the last Number of the Philosophical 
Journal, you did me the honour to insert some experiments of 
mine on the Solubility of Phosphorus in Sulphuret of Carbon. 
Permit me now to add, that if a drop of the sulphuret is 
brought in contact with a chip of camphor while moving on 
water, the rotatory motion is instantly checked, and a film of 
camphor diffuses round the spot to some distance. I have 
sometimes observed, when a small portion of floating sulphuret 
of carbon is touched by^a minute fragment of camphor, that it 
glances off with extreme rapidity, and is speedily lost in a rota¬ 
tory circle. If the camphoi^ when dropped on the sulphuret of 
carbon, he too large, both fall together to the bottom of the 
vessel. Here the camphor is mantled and dissolved by the sul¬ 
phuret, and the instant the liquid spherule is raised to the sur¬ 
face of the water, it darts a film of camphor arouhd .it, and dis¬ 
covers uneven ridges.throughout.”—J. Murray. 

15. Chemical examination of a Liquid from the Crater 
of Vesuvius .— “During my sojourn at Naples, I scaled Ves 
uvius at the period of a slight eruption, and passing a 
atreain of running lava in the crater, got with confyderable 
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hazard into tlic rent whence the vapours, &c. issued. I there 
succeeded in collecting a portion of liquid matter, in the act 
of forming from the condensed vapours, and having seal¬ 
ed the small phial containing it with wax at the burning lava, 
brought it to this country. The liquid altogether did not 
amount to more in bulk than about Jth of a fluid ounce, and 
consequently was too small a portion to determine its numeri¬ 
cal constituents. The solid matter deposited by rest from this 
liquid, I have not yet examined, but it will afford me the op¬ 
portunity in question; and this substance I may at a future 
period describe. I mentioned this circumstance to Signor 
Monticelli, who told me he had observed a similar liquid depo¬ 
sited round the crater after great eruptions, &c. that he pre¬ 
sumed it to be a mixture of sulphurous and muriatic acids. This 
liquid seems to me unusually interesting. It certainly gives no 
colour whatever to the assumption of a central fire, while it seems 
to infer some subterranean communication with the waters of the 
ocean ; and we may from hence collect an argument in favour of 
the Wernerian theory. The lava over which I passed was con¬ 
stantly exhibiting an efflorescence of muriate of soda in cooling, 
—and this substance I found also encrusting the cavities of the new 
formed lava, nay, the very atmosphere through which I .passed, 
was highly impregnated with salt. The prickly sensation on 
the skin denoted its presence, even if it had not been more une¬ 
quivocally determined by a rigid chemical examination. The 
liquid was of an,amber colour, and of greater specific gravity 
than distilled water;—a globule sunk in that fluid. The fol¬ 
lowing are the tests to which it was subjected, with their re- 
suits: Litmus paper was very slightly affected ; the salts- dis¬ 
solved seemed almost in a neutral*form. Alcohol occasioned a 
slight opacity, and a sulphate was from lienee inferred. The 
chromate of potassa, proto-nitrate of bismuth, proto-acetate of 
lead, and nitrous acid, occasioned no change. The nitrate and 
acetate of baryta denoted the presence of a sulphate. The 
nitrate, acetate, and sulphate of silver, by a copious curdy pre¬ 
cipitate, demonstrated the existence of a muriate. The tincture 
of galls,, prussiate of potassa and ammonia, and succinate and 
ben’/oate of ammonia, clearly demonstrated that iron existed. 
Oxalate and fluate of ammonia proved the existence of lime in 
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small quantity. Ammonia, caustic potassa, and bicarbonate of 
potassa, with phosphate of soda, gave indications of magnesia ,. 
Nitro-muriate of platinum gave a slight intimation of potassa. 
Per-muriate of ammonia gave slight traces of alumiim. No 
carbonate whatever was obtained. Prom this examination by rea¬ 
gents, therefore, it may be assumed that the chemical constitu¬ 
ents of the Liquid in question consist of 

Sulphate of Lime, Muriate of Soda, 

—-- of Alumina, -of Magnesia, 

- of Iron, —— of Potassr. 


III. N ATURA I# IIISTOK V. 


MIXKIIAI.OGV . 

If). Sidphato-tri-carlnmatc of Lead. —A very fine sjxvimen 
of carbonate of lead was recently brought from Leadhills, by 
Alexander Irving, Esq., who found it by analysis to be a sul- 
phate-arbonate. Ujxni examining its crystal;., I find it to bo 
the Sulphafo-fri-cu> bonate of Mr Brooke *. The crystals, which 
are of cons'ulerable *ize, arc acute rhomboids, with cleavages 
perpendicular to the axis of the rhomb. They are of ;t bright 
sap-green colour. Upon examining their optical structure, I 
find that they have two axes of double refi action, the principal 
one of which is coincident with the axis of the rhomb. The 
sulphato-tri-carbonate, therefore, cannot have the acute Rhom¬ 
boid for its primitive form, but must belong to the Prismatic 
system of Mohs.—D. B. 

17. Calc-sinter detcrnVmed to be true Calcareous-spar. —The 
Reverend r>r Fleming of Flisk transmitted to me lately two 
specimens of this substance, with the following remark : 
“ 1. Lamellar Calc-sinter from Macalister’s Cave in Sky. I pro¬ 
cured these crystals in shallow pools in the cave filled with the 
calcareous water. The, indications of crystallization are dis¬ 
tinct, but the crystal* seem to be but in progress. The sum¬ 
mits of the crystals of the smallest piece are smooth and flat, 
and indicate the prisms below to be five-sided, and sometimes 
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four-sided. I regard these specimens as exceedingly curious, 
as they are genuine examples of Neptunian calcareous spar. 
% Acicularly Crystallised fibrous Calc-sinter. —This substance 
is from the Isle of Man ; the specimen from which these frag¬ 
ments were separated, was given me by Mr Stevenson several 
years ago, and is interesting as being a recent aqueous forma¬ 
tion.” Dr Fleming adds, “ that all the calcareous matter in 
•Macalisteris Cave, whatever be its external form, stalactitic, 
stalagmilic, or encrusting, is all more or less in the state of cal¬ 
careous spar, with the usiyilly foliated structure: That which 
lies in the pools or hollow's of the caves has its crystalline forms 
like those in the specimens sent.'" Upon examining these in¬ 
teresting specimens, I succeeded in extracting from them 
regular rhombs of calcareous spar* having their angles of the 
same value as the finest specimens of carbonate of lime. Their 
double refraction and their polarising force, were of the same 
character and the same intensity as the purest Iceland spar. 
—D. B. 

18. New Mineral from Aachen, near AHenbcrg. —Having 
examined a very fine crystal of Stillutc from Aachen, near Al- 
tenberg, which Mr Heuland was so kind as to transmit to me., 
I have found it to diner essentially from all the stilbites, and 
even from the new species into which Mr Brooke has separated 
the substances formerly ranked under this name. Since I exa¬ 
mined this mineral, I have learned that it ns considered by Ilaiiy 
as a variety of stelbite, to which he gives the name of Dno-vigc- 
simale. —D. B. 


ZOOLOGY. 

19. On the Spurs of the Ormihorynchus. —Dr Traill of 
Liverpool has lately had an opportunity of examining the skins 
of a male and female omithorynchus from New South Wales. 
The spurs of the male w ere remarkably strong and sharp, and 
the perforation in them so extremely minute, that it is not sur¬ 
prising that they escaped tlie notice of the first naturalists who 
examined them. The tubes were so fine that they w ould not 
receive a nbrse hair, though they admitted a human one. 

20. Horsfiel<Ts Zoological Researches. —Dr tiorsfield has 
jugt published the first number in quarto of tf Zoological Rp- 
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searches in Java and the neighbouring islands/’ It contains 
eight plates, four with representations of quadrupeds, and four 
delineations of birds. The quadrupeds are drawn and engraved 
on copper by the celebrated artist Daniell, and the birds are drawn 
on stone by Mr Pelletier. The plates both of quadrupeds and 
birds are beautifully coloured, anti rival in this respect, as also 
in point of drawing and engraving, the most valued zoological 
works of this country. The descriptions and observations bear 
ample testimony to the learning, judgment, and skill of llr 
Horstield, and are so interesting, tljat we cannot help express¬ 
ing our regret that the author should limit his work to a single 
quarto volume of moderate size. The animals described in this 
number are the following.— Quadrupeds: 1, Pel is Jav alien sis. 
2. Felis gracilis. 8. Viverra Musango. 4. Tapir Malay- 
anus. This rare and very interesting species resembles in form 
the American, and has a similar flexible proboscis, somewhat, 
resembling the hog. Daniell’s beautiful drawing of the animal 
conveys a most correct idea of its appearance, and of this we 
are enabled to judge from a comparison of it with the tine spe¬ 
cimen in the .Royal Museum of Kdinburgh. The following 
details are given by l)r Horsfield of the history of its discovery : 
The first intelligence of its existence in Sumatra was given to 
the Government of Port Marlborough at Bencoolen, in the 
year 1772, by Mr Whalfehlt, who was employed in making a 
survey of the coast. t In the month of April of that year, it is 
noticed in the records, that Mr Whalfehlt la^d before the Go¬ 
vernment his observations on the places southward of Cawoor, 
where he met with the tapir at the mouth of one of the rivers. 
IIu considered it to be *the hippopotamus, and described it by 
that name. Mr Marsden, *the distinguished Historian of Su¬ 
matra, was at that time at Bencoolen, and the public owes to bis 
zeal in collecting every useful information relating to that island, 
the first notice of the existence of this animal. After the first 
discovery in 1772, the tapir was hot observed for a consider¬ 
able period. In die year 1805, a living specimen was sent to 
Sir George Leith, when Lieutenant-Governor of Prince of 
Wales’ Island. It was afterwards observed by Mr Farquhar, 
in the vicinity of Malacca. A drawing and description of it 
were communicated by him to the Asiatic Society in 1816, and 
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a living specimen was afterwards sent to the Menagerie at Bar 
rackpore from Bencoolen. M. Diard, a French gentleman 
made a drawing of this specimen, sent it to Paris, where, in 
March 1819* it was published by M. Fred. Cuvier, in his large 
lithographic work on the mammalia of the Menagerie of Paris. 
In the month of September 1820, the first specimen of the Ma¬ 
layan tapir, was received irr England from Sir Thomas Raffles, 
and is now deposited in the valuable museum of the Honour¬ 
able East India Company. It may be added to this history of 
Dr Horsfield, that a fine*specimen reached the Edinburgh 
Museum about the same *time, as a gift from the Marchioness 
of Hastings, who has eminently distinguished herself by intelli¬ 
gence, zeal, and activity, in collecting the various natural pro¬ 
ductions of India.—The Birds delineated are the beautiful 
Fairy roller of Latham, the Irena puella of Horsfield; the 
Phrenotrix Temea, H.; and a beautiful species of Motacilla, 
the M. speciosa of Horsfield. 

21. Natural History of the Crinoidea , or Lily-shaped Ani¬ 

mals, by J. S. Miller , A. L. S. 4to, 48 coloured plates.—Tins 
curious and interesting work, which is very properly addressed 
to the members of the Linnean and Geological Societies, contains 
a minute, at the same time very amusing account, of the crinoid 
animals so often found in a fossil state in the strata of England, 
and other countries. It abounds in well executed lithographic 
drawings and plans of these Crinoidea, jfnd also of the genera 
Comatula and IVfarsupites. We have no hesitation in saying it 
is a work that ought to he in the library of every student of 
English geology. t 

22. Latrcillc's great Work on th# European Coleopterous In- 

sects.-r~“ A great work on the Natural History of European Cole¬ 
opterous Insects, has been undertaken by M. Latreille and the Ba¬ 
ron Dejean. It would have been difficult to point out among the 
living naturalists two men that are better qualified for such a task. 
M. has been long known as the first of entomologists; 

but hM||yanced age, feeble health, and numerous avocations, 
made bigs fearful of engaging himself singly in a work which he 
haddften contemplated. He has therefore associated in his la¬ 
bors the Baron Dejean, a French nobleman, who has been for 
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a series of years in habits of intimate correspondence witl* all the 
chief naturalists of Europe. He has made a most useful study, 
of the great collections in Germany, and has been particularly 
careful in ascertaining correctly the synonyms of the species. 
His travels in that country, through the Austrian states, in Rus¬ 
sia, Spain, Portugal, France, &c. have enriched his cabinet with 
a prodigious number of insects', of which many arc inedited. He 
possesses nearly 7000 Coleoptera, a number superior to the 
whole species of that order as described by Fabrieius. All the 
collections in Paris, and particularly that in the Garden of Plants, 
which contains the insects collected by ^Olivier in the Morea, the 
Archipelago, and the Levant, have been laid open to him. M. 
Latreille, who himself possesses a vast number of rare insects of 
the south of Europe, will direct the work; he will mark out the 
great divisions, verily all the new genera, and afford every assis¬ 
tance to M. Dejean in the specific parts, with which the latter is 
more particularly engaged. Under such an arrangement success 
is certain. It is not. commenced, like too many works, with 
feeble supports, in the hope of obtaining, through lapse of time, 
more effectual aids, and of satisfying the public with numerous 
supplements. All the materials are collected, and put in order. 
By means of future researches, these may no doubt be encrcascd; 
but in comparison with the great mass of objects now in hand, 
such acquisitions will always be inconsiderable, and will never 
effect any essential change on the methodical distribution adopt¬ 
ed by M. Latreille.—When we consider that the number of Co¬ 
leopterous insects described by Linnams, scarcely amount to one 
thousand species, and that we are now acquainted with nearly 
ten,times that number, we shall he forced to admit, that the ge- 
nera established by that gr&it naturalist ought now to be form¬ 
ed into families, and that it is impossible, without retarding th< 
progress of the science, to adherg to the simplicity of the ole 
method. A brief summary of the most cuiious and best atithen 
ticated particulars will be prefixed to the exposition of each fa 
rnily^p The groups will be arranged as much as possible accord 
ing to their natural affinities, and, distinguished, as well as th< 
species, by apposite characters, founded on the comparative cxd 
mination of the most apparent organs. To the specific nam< 
will succeed the synonyms, taken from the works of Linnaeus 
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.Geoffrey, De Geer, Fabricius, Olivier, &e. with an indication of 
the best figure.. The more modern works of Gyllenhal, Ger- 
mar, Sturm, &c. will be likewise cited, and reference made to 
M. Sehonlier’s excellent work the Synonymia Insectorum , in so 
far as regards the authors of less note. A clear and precise de¬ 
scription will strengthen the specific characters; the description 
of the hitherto unpublished species, though concise, will be more 
complete; finally, the places where the species are observed, 
their habits, and periods of appearance, will be carefully indica¬ 
ted. An accurate figure will be given of every species described 
throughout the work, which rill thus be rendered complete, 
and the possession of other entomological productions rendered 
unnecessary, in as far as regards the European Colcoptcra. It 
may be added, that almost every series of drawings of insects 
hitherto executed, has neglected the obscure and least prominent 
species, of which the determination is the most difficult, as well 
as the sexual distinctions of many species ; and that they have 
universally been presented either without order, or according to 
methods extremely artificial and incoherent, and little in harmo¬ 
ny with that natural arrangement, which ought alone to obtain 
the suffrage of the philosophical naturalist.—On calculating the 
number of European Coleoptera, we find them to amount to 
about 4800, which, at an average of eight figures to each plate, 
will give 000 as the probable number of plates illustrative of this 
work. Each number will contain five plates, and a text descr ip- 
tive of the species therein figured, forming not less than from 
two to three sheets of Jetter-press. The entire work will consist 
of from fourteen to sixteen volumes, of w hich two will appear 
annually. The drawings and engravings are confided to artists 
the most accomplished in the requisite styles.”— Letter from a 
Correspondent , dated Paris , Janlin du Hoi, October 18# l. 

#8. Sea-Snake of the Aleutians , Norwegians , and the He- 
dr/<iM>M5.-^]ontoppidan describes a monstrous sea-snake said to 
appe a^ ^ionaJly on the coast of Norway; and relations of a 
sir^^^Scription are to be met with in the writings of other au- 
mm. Very lately, in the year 1808, the remains of a remark- 
, animal,' answering in some degree to the description 
0$ Pontoppidan, was cast ashore on one of the Orkney 
tasjand^ and has been described by Dr Barclay in the fiwst 



Natural History. — 'Zoology. 189 

volume of the Memoir^ of the Wernerian Natural History So¬ 
ciety. In the Memoirs of the same Society, there is an interest¬ 
ing notice by the Hev. Mr Maclean of Small Isles, of an animal 
supposed to be of this tribe, which was observed near the Island 
of Eigg, one of the Hebrides; and in the second volume of Kotze¬ 
bue's Voyage, just published, we have the following notice of a sea- 
monster said to resemble a serpent: ‘ M. KriukofTs description 
of a sea animal that pursued him at Beering’s Island, where he 
hade gone for the purpose of hunting, is very remarkable: se- 
several Aleutians affirm they have often seen this animal. It is 
of the shape of the red serpent, and^ is immensely long; the 
head resembles that of a sea-lion, and two disproportionately 
large eyes give it a frightful appearance. It was fortunate for 
Iks, said Kriukoff, that we were so near the land, or else the 
monster might have destroyed us: it stretched its head far above 
the water, looked about for its prey, and vanished. The head 
soon appeared again, and that considerably nearer: we rowed 
with all ou^ixiight, and were very happy to have reached the 
shore in safety. If a sea-serpent has been really seen oil the 
coast of North America, it may have been one of this frightful 
species.”—Kotzebue’s Voyage, vol. ii. p 183. 

BOTANV. 

24. Red Sumo in New South Shetland. —Snow' of a reddish 
tint was found in this region, as in the Arctic countries describ¬ 
ed by Captain Ross.* It apjxiars to owe its colour to sonic* 
cryptogamie vegetable, probably of the same general nature as 
that described by Brown and Bauer, in their account of the red 
snow of the Arctic Highlands. 

&5. Tritoma media .— {C IJbeg leave to state to you, that I got 
a plant of the Tritoma media in the month of October 1818. I 
did not receive any information respecting its habits, or the manner 
of treating it; nor did I happen to possess any botanical work which 
noticed it. I therefore took what I considered at least a safe method. 
I kept it in a pot in my house during the winter very dry, and 
in the following May I planted it out in a border with a south 
exposure. It made little growth till August, when it began to 
leaf freely. About the beginning of October, it put out two la¬ 
teral shoots from the root, a few inches from the main plant. 
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In the middle of November, the lower stem began to appear, 
and it continued to grow till the frost set in. I then put a single 
light frame over it, which I kept during the severe winter, with 
occasionally a mat cover. In March 1820 I removed the 
frame; and as soon as the weather became good, the plant 
again began to grow, and, in the latter end of April, it was 
in full flower. I allowed the stem’ to remain, in hopes that 
the seed might ripen, but it did not. In June several shoots 
came up from the running roots, and I found the principal one 
of the two shoots of last jear, which was strong, had become 
unhealthy. This I liftec^ and found that the decay of the old 
stem had infected it. The other of the two shoots was well root¬ 
ed, but will not get strong enough to flower this season. I will 
be careful in future to remove any shoots that are near the stem 
as soon as the flow er is over.—1 hope you w ill obtain information 
enough to enable you to give directions for the cultivation of this 
plant, which seems to be a valuable addition to our flora !"— 
Letter from Mr W . Rutherford , Jedburgh, 1 9th0ept. 1820. 
—In several gardens in the neighbourhood of Edinburgh, the 
Tritoma media (or Aletris sarmentosa) is now' cultivated as a 
border flower. It is found to be perfectly hardy, not requiring 
any glass cover or other shelter during winter. Like many 
other natives of the Cape of Good Hope, it flowers here very 
late in the autumn, or towards our midwinter. It generally hap¬ 
pens, indeed, that some flowers appear in November, and some 
in February; frequently, however, the later flowers receive a 
check from severe frosts, and are not unfolded till April or 
May. The principal thing to be attended to in the cultivation 
of the plant, is the removing of superfluous shoots from the 
root, and allowing' only two or three of the strongest to re¬ 
main. Treated in this way, the plant never fails to shew its 
flowers. It should also be transplanted every third or fourth 
year ; and if old hot-bed manure be placed pretty deep below 
the roots, and the roots themselves be surrounded by fresh light 
loam, the strength of the flowers and brilliancy of colour will be 
greatly promoted. 

IV. GENERAL SCIENCE. 

I v,26. Methods of Kindling Fire on the Sandwich Islands.— 
Inhere ase various methods of producing fire. In the Caroline 
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Islands, a piece of wood being held fast on the ground, ano¬ 
ther short piece, about a foot and a half long, of the thickness 
of a thumb, even, as if turned, and with the end bluntly 
rounded off, is held perpendicularly over it, and put in motion 
between the palm of the hand, like the mill used for making 
chocolate. The motion is at first slow, but is accumulated, and 
the pressure increased, when the dust produced by the friction 
collects round the bores, and begins to be ignited. This dust 
is the tinder which takes fire. The women of Eap are said to 
be Uncommonly clever at this process. In lladack and the 
Sandwich Islands, they J^old on the,under piece of wood ano¬ 
ther piece a span long, with a blunt point, at an angle of about 
thirty degrees, the point of the’angle being turned from the 
person employed. They hold the piece of wood with both 
hands, the thumbs below, the fingers above, so that it may 
press firmly and equally, and thus move it backwards and for¬ 
wards in a straight line, about two or three inches long. 
When the dust that collects in the groove, prodiiced by the 
point of the stick, begins to be heated, the pressure and the 
rapidity of the motion are increased. It is to be observed, 
that in both methods two pieces of the same kind of wood arc 
used ; for which purpose, some of equally fine grains, not too 
hard, and not too soft, are the best. Both methods require 
practice, dexterity, and patience. The process of the Aleu¬ 
tians, is the first of # these methods, improved by mechanism. 
They manage the upright stick in the same manner as the 
gimlet or borer, which they employ in their work. They hold 
and draw the string, which is twice wound round it, with 
both hands, the uppe/ end turning in a piece of wood, which 
they hofd with their meuth. In this way, I have seen a 
piece of fir turned on another piece of fir, produce fire in a 
few seconds; whereas, in general, a much longer time is re¬ 
quired. The Aleutians also make fire by taking two stones, 
with sulphur rubbed on them, which they strike together over 
dry moss- strewed with sulphur.—Kotzebue’s Voyage , vol. iii. 
p. 259. 

27. Earthquake at Inverary .—An earthquake was distinctly 
felt at Inverary on the morning of the 22d October. Several 
^persons in the town felt the shock, and others heard a sound 
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like that of several carriages in motion. ^ About thirteen miles 
farther down Lochfine, some of the peasantry were much alarm¬ 
ed at seeing their furniture violently shaken. The day was 
rainy and lowering; and about four o’clock there was a loud and 
continued peal of thunder, with some vivid flashes of lightning. 

38. Method of illuminating the Dials of Public Clocks with 
Gas ,—rMessrs John and Robert Hart of Glasgow, who have 
been long known to the public for their scientific acquirements, 
as well as their practical ingenuity, have erected a very inge¬ 
nious apparatus for illuminating with gas the dials of the 'fVon 
Church and Post-office steeple in Glasgow. “ The apparatus 
consists of a No. 1. Argand burner, placet! a few feet out from 
the top of the dial, ,and enclosed in a nearly hemispherical lan¬ 
tern, the front of which is glazed,—the back forms a parabolic 
reflector,—the dial receives not only the direct, but a conical 
stream of reflected rays, and is thus so brilliantly illuminated, 
that the hours and hands can be seen with nearly the same dis¬ 
tinctness at a distance as through the day. To mask the obtuse 
appearance of the lantern, its back has been made to assume the 
form of a spread eagle, above which is placed the city arms, the 
whole handsomely executed and gilt. The gas-pipe and lan¬ 
tern move on an air-tight joint, so that the lantern may be Itroughl 
close to the steeple for cleaning when necessary. The gas is 
first ignited by means of a train or flash-pipe, so perforated, 
that when the gas issuing from the holes at,the one end is light¬ 
ed, the holes along the pipe become so, and thus the gas inside 
the lantern is kindled as if by a train of dry gunpowder: in this 
way the light might be first communicated either from the street 
or from the steeple. The effect of the lighted dial i| at once 
cheerful, pleasant and useful. By “a simple contrivance, the 
clock disengages a small detent, something similar to the larmn 
in wooden clocks* This shuts the gas cock, and instantly ex¬ 
tinguishes the light.” We should, wish to see this apparatus 
erected in our own city, and we have no doubt that the Gas- 
Light <$bmpany will imitate their friends in Glasgow', by sup- 
plyifep^ratis the gas which may be necessary for this purpose. 

v Z* y 

. 39 f Lithographic Paper. —M. Senefelder, the celebrated pro¬ 

mpter of the lithographic art, has lately invented a kind of paper 
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dr card, as a substitute for the magnesian limestone usually em¬ 
ployed. This card is covered on one or both faces with an ar- 
gillo-calcareous mixture, which lias the property of receiving the 
ink or the crayon in the same way that the stone does, and of 
undergoing the ordinary preparation, and furnishing impressions 
as neat and perfect as those obtained from designs traced on 
stone. Count Lasteyrie has examined and used this paper, and 
given a favourable report upon it. 

30. Manufacture if Glass. —M. Wcstrumb is said to have 
found, that the salts of potash and s<*da, deprived of their water 
of crystallisation, answer as well as the*pure alkali for the manu¬ 
facture of glass. In order to make an excellent glass, 24 parts 
of sulphate of soda are thoroughly dried, and mixed with 8 
parts of powdered charcoal, and 16 of good white sand. The 
mixture must be calcined in the drying oven, until the sulphate 
is dissipated, and is then put into the pots for fusion.— Annalcs 
Gen. de Phys. de Jlruddles. May 1820. 

31. Dark-brown Streak on the Sea occasioned by Crabs .— 
On the 6th December 1815, Captain Kotzebue observed on the 
the surface of the sea, near the Island of St Catharine, a ser¬ 
pentine streak, about* two fathoms broad, of a dark brown co¬ 
lour, which extended as far as the eye could reach. Upon exa¬ 
mining it, it was found to he occasioned by an innumerable 
quantity of small crabs, and the seeds ofj a marine plant,—Kot¬ 
zebue’s Voyage of Discovery , vol. i. p. 113. 

32. IIc>ght of the Mountains in Ozvhyee and Mowce. —The 
gigantic height of the mountains of these islands has made them 
the admiration of navig&tors. Captain Kotzebue found their 
height to be as follows ; 

Toiscs. 


Island of Owhyec.—Merino lloa, - - 2182.4 

Merino Kaah, - - 2180.1 

Merino Wororai, - - 1687.1 

Island of Mowee.—Highest Peak, - - 1669.1 


Kotzebue’s Voyage of Discovery, vol. i. p. 318. 

33. Instinct of the Honey-Eater Bird. —Captain Kotzebue 
mentions the following circumstance respecting these birds. (i The 
Hottentots, who have a very quick sight, try to observe a bee 

VOL. vr. NO. 11. JANUARY 1822. 
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flying home with its honey, and pursue i/.; but they often would 
Hot succeed following the bee, were they not assisted by the 
honey-eater birds, which perceive the intention of the men. The 
bird now pursues the bee, and gives the Hottentots, who pur¬ 
sue both, a signal by a whistle where the honeycomb is; and 
when they have taken out the honey, they throw some to the 
bird, as a reward for his service.—Kotzebue’s Voyage of Dis¬ 
covery, vol. ii. p. 282. 


34. String Alphabet for the Use of the Blind .—The string 
alphabet is formed by so knitting a cord, a ribbon, or the like, 
that the protuberances m^ide upon it may be qualified by their 
shape, size, and situation, for signifying the elements of lan¬ 
guage. The letters of this afphabet are distributed into seven 
classes, which are distinguished by certain knots or other marks; 
each class comprehends four letters, except the last, which com¬ 
prehends but two, The first, or A class, is distinguished by a 
large round knot; the second, or 15 class, by a knot projecting 
from the line; the third, or I class, by the series of links, vul¬ 
garly called the drummer’s plait; the fourth, or M class, by a 
simple noose ; the fifth, or Q class, by a noose with a line drawn 
through it; the sixth, or U class, by a noose with a net-knot 
cast on it; and the seventh, or Y class, by a twisted noose. The 
first letter of each class is denoted by the simple characteristic of 
its respective class; the second by the characteristic, and a common 
knot close to it; the third, by the characteristic and a common 
knot half an inch from it'; and the fourth, by the characteristic 
and a common knot an inch from it. Thus A is simply a large 
round knot; 1$ is a large round knot, with a common knot 
close to it; C is a large round knot, frith a common knot half 
an inch from it; and D is a large* round knot, with a common 
knot an inch from it, and so on.—The alphabet above described, 
is found by experience to answer completely the purpose for 
which it was invented. The inventors, Robert Milne and Da¬ 
vid Macbeath, who are both blind, being in the habit of corre¬ 
sponding by its means, not only with each other, but with seve¬ 
ral individuals whom they have taught its use. It must readily 
occur to every one, that the employment of an alphabet com¬ 
posed in the manner which has been explained, will ever be ne¬ 
cessarily tedious; but it should be borne in mind, that there is 
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no Bupposable system V>f tangible figures significant of thought, 
that is not more or less liable to the same objection. The in¬ 
ventors are aware, that among the different methods by which 
people at a distance might be enabled to holtl mutual intercourse 
through the medium of a language addressed to the touch, there 
are some that would doubtless be more expeditious than theirs; 
but they flatter themselves, that when all the advantages and 
disadvantages of each particular method are duly considered, 
the plan which they have been led to adopt will appear, upon 
the whole, decidedly the best. Thcje can scarcely be any sys¬ 
tem of tangible signs, which it woultj be less difficult either to 
learn or to remember; since a person of ordinary intellect may 
easily acquire a thorough knowledge of the string-alphabet in an 
hour, and retain it for ever. Yet the inventors can assure their rea¬ 
ders, that it is impossible for the pen or the press to convey ideas 
with greater precision. Besides the highly important properties of 
simplicity and accuracy which their scheme unites, and in which 
it has not been surpassed, it possesses various minor, nor yet in¬ 
considerable, advantages, in which, it is presumed, it cannot be 
equalled by any thing of its kind. For example, its tactile re¬ 
presentations of articulate sounds are easily portable,—the ma¬ 
terials of which they are constructed may always be procured 
at a trifling expence,—and the apparatus necessary for their 
construction is extremely simple. In addition to the letters of 
the alphabet, there have been contrived arithmetical figures, 
which, it is hoped, will be of great utility, as Jhe remembrance 
of numbers is often found peculiarly difficult. Palpable com¬ 
mas, semicolons, &c. have likewise been provided to be used, 
when judged requisite. The inventors have only to add, that, 
sensible of the happy results-wf the invention to themselves, and 
commiserating the fate of their fellow-prisoners of darkness, 
they most earnestly recommend to all entrusted with the educa¬ 
tion of persons deprived of sight, carefully to instruct them in 
the principles of orthography, as the blind being in general un¬ 
able to spell, is the chief obstacle to their deriving from the new 
mode of signifying thought, the much wanted benefit which it 
is designed to extend to their melancholy circumstances.—Such 
as are desirous of further information respecting the String Al¬ 
phabet, &c. may obtain it by applying to J)a%id Macbeatb, 
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Blind Asylum, Nicolson Street, or to (Robert Milne, music- 
teacher, No. 28. Broughton Street, Edinburgh *. 

35. Luminosity of the Sea. —I am very glad to sec that my 
views on the luminosity of the sea accord strikingly with those 
of Dr MacCulloeh, agreeably to his paper inserted in Mr 
Braude's Quarterly Journal of Science and the Arts, No. 22., 
for July last. Pages 250, 253, 255, and 256*, particularly cor¬ 
roborate my remarks; and it may be proper to remark, that my 
paper “ on the Luminosity of the Sea,* published in the third 
volume of the Transaction!? of the Wernerian Society, was trails- 
mitted and read before that Society in 1819.—J. M unit ay. 

__ » __ 

Art. XXNIV.— List of Patents granted in Scotland since D2 
September 1821. 

rit 

18. X O William Aldersey of Homerton, in the parish of 
Hackney, county of Middlesex, gentleman, for “ An Improve¬ 
ment in Steam-Engines and other Machinery, where the Crank 
is used.” Sealed at Edinburgh the 19th September 1821. 

19. To David Gordon of the city of Edinburgh, in the 

county of Edinburgh, at present residing in the burgh of Stran¬ 
raer, Esq. for “ certain Improvements in the Construction of 
Harness for Animals of Draught and Burden.” Sealed at Edin¬ 
burgh the 19th November 1821. „ 

20. To George Vaughan, late of Sheffield, in the county 
of York, gentleman, now of Chesterfield, in the county of Derby, 
for liis “ Invention of a Blowing Machine, on a new construc¬ 
tion, for the fusing and heating of metals, smelting of ores, and 
supplying blast for various other'purposes.” Sealed at Edin¬ 
burgh the 17th November 1821. 

21. To Charles Phillips of Albemarle Street, Piccadilly, 
county of Middlesex, Commander in the Navy, for “ certain 
Improvements in the Apparatus for propelling Vessels, and an 
Improvement in the Construction of Vessels so propelled.” Seal¬ 
ed at Edinburgh the 17th November 1821. 

* The abo\c notice, which is the composition of the inventors themselves, has 
been printed without any alteration. 

P. NeiLt, Punter. 
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Art. I.— -History of the Invention of Pendulum Clocks by 
Christian Hvygens *. By J. II. Van Swinden, Council¬ 
lor of State, Prolessor of Philosophy at Amsterdam, &c. 

rp 

_L HE measure of time is of the greatest importance to civil 
society, and m many departments of science. An accurate one, 
capable of measuring its minutest parts, is essentially necessary 
for astronomy. Accordingly, different contrivances for thia 
purpose have been of old devised; such as the clepsydrae of the 
ancients,—to which were substituted the motion of sand,—and 
afterwards clocks, furnished with wheels, and moved by a weight 
or spring. The latter were materially improved by the intro¬ 
duction of a balance, which regulated to a certain degree the 
motion of the wheels. Still the irregularities t<j which even tho 
best of them were subject, were so great, that the most fainou* 
astronomers, such as Tycho Brahe and Hevelius, though they 
spared no trouble or explbnce in their construction, were cora- 

— -*——»—*-*-——•... . . ■ ■ — -— 

• The following is a somewhat abridged translation of a paper read before the 
First Class of the Dutch Institute, and inserted In the Third Volume of their Me¬ 
moirs. Its chief value for the history of Science, consists in the number ot hither¬ 
to unpublished documents which tho author has collected from the manuscript 
papers relating to Huygens in the possession of the University of Leyden, of which 
large extracts are appended to the memoir. These are not attempted to be given 
here, but may be consulted by every one, being for the most part written in the 
original French and Latin languages. They are referred to m the tianslatton by the 
words Leydtn MSS. Short extracts of them have, however, been occasionally added 

m the notes, or incorporated with the text —-Transl. 

* 
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gelled to acknowledge thitfco dependence could be placed upon 
them. 

The use which might be derived from die oscillations of a vi¬ 
brating body, first became apparent to astronomers, from the 
time that Galileo made known his theory of pendulums, parity 
by his letters, and Systma Cosmicum, published in Italian in 
1632, but more especially by his Dialogi de Moiu , which ap¬ 
peared in 1639. They applied this doctrine to measure die 
time which elapsed between two observations, by means of a 
ball, suspended to a wire or metallic rod, which oscillated by its 
own gravity when impelled; and wc arc truly astonished at the 
degree of accuracy of w*hich this method became susceptible, in 
the hands of diligent observers. It was, however, subject to 
two serious inconveniences. The principal one was the neces¬ 
sity of assistants to count the number of oscillations of the pen¬ 
dulum, relieving each other at intervals, as the length of the 
observation, which sometimes lasted for twenty-four hours, re¬ 
quired. This made some of them intent on the possibility of 
adapting to the pendulum something which might of itself in¬ 
dicate how many oscillations had taken place during the inter¬ 
val of observations. Hevelius affirms having succeeded in such 
a contrivance, (Machlna Cortestls> i. p. 364.) ; and Wallis, m a 
letter to Huygens, (Leyde?i MSS.), says tnat somebody had 
added a wheel to his pendulum, which served the same purpose. 
Another defect consisted in these pendulums always returning 
to rest, after describing arcs which beedme continually shorter 
and shorter, so*that after a certain period they required being 
put in motion again. Pendulums, then, in this state, could not 
be termed accurate measurers of timet In order to answer this 
end, some additional contrivance was requisite, which should, 
by its action, restore to the pendulum the loss of velocity suffer¬ 
ed at each vibration, and thus render its motion perpetual, whilst 
itself should in its turn be kept to a regular rate, by being 
obliged to foUow-the isochronous beats of the pendulum, and 
become capable of showing off with accuracy, not only the small¬ 
est portions of time, but in like manner those longer periods 
which arise from the accumulation of them. 

This required a genius of a particular cast It appeared in 
the person of our countryman Christian Huygens, a man of 
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jwure, talents, who, when yet very young, was already ranted 
* ajpng the first mathematicians of his age, and is still considered 
as one of the greatest that ever lived, and who, from his earliest 
studies, showed a turn for mechanics, which, united to his theo¬ 
retical knowledge, peculiarly fitted him for the accomplishment of 
this difficult task. It was at the latter end of the year 1656, that 
Hhygens first hit upon the idea of furnishing clockwork with 
a pendulum, and substituting the latter for the balances then in 
use. He immediately set about making one of this construc¬ 
tion, and had many more made under 4iis direction in 1657, for 
which he obtained, on the 16th of Junc% an exclusive privilege 
from the Statcs-Gencral. In 1658, he published a Latin de¬ 
scription of his clocks, consisting of a few pages in quarto, un¬ 
der the title of Horologium , dedicated to the States of Holland, 
lie also made known his invention to many of his friends, as 
appears from their numerous answers {Leyden MSS.), and he 
made an unsuccessful attempt to procure a similar patent in 
France. Scarcely had he constructed a few on this principle, 
till they were every where brought into use: the balances of 
many clocks, whether driven by a weight or a spring, were taken 
out, and pendulums substituted in their place; so that even be¬ 
fore the above-mentioned Latin publication appeared, clocks 
were seen, having pendulums of twelve or twenty feet long, with 
weights upwards of thirty pounds affixed to them *, of which 
those of the church at,the village of Sclievoningen, near the 
Hague, and at Utrecht, may be reckoned amongsthe first. His 
description of them was sent to his correspondents among the 
learned, and by them diffused in every foreign country, and 
spread with amazing rapidity. The proofs of this assertion are 
most evident, from the numerous congratulatory epistles ad¬ 
dressed to him on the occasion, from people of all ranks and 
countries, accompanied with frequent requests of sending speci¬ 
mens of his newly invented clock, as constructed under his own 

o 2 


• Horologium, p. 1. & 9.—The works of Huygens were first collected by 
s'Gravesande, under the title of Iluygenii Opera vrtria, 172-4, in quarto, with an 
account of his life prefixed ; to which were added by the snmc, Opeia Reliqun et 
Poathuma, in 1728. v 



300 M. Van Inventior^ of Pendulum-Clocks 

AUperintendence, (£^ck^MS8v)f $ and astronomers from tjjqi 



began to relinquish their former balance apparatus, which ji 
soon entirely superseded by,the pendulum clock. 

Notwithstanding the important discovery thus made^rit yj 
to be expected, at a time when the application of matl|^^. 
tical theories to mechanics was far from being generally im* 
derstood, that the principle of the new. contrivance, n&nuif* 
the reciprocal action of the wheels and pendulum on each otl^e|, 
(the latter regulating the former, whilst it is prevented by them 
from returning to rest,) would not be immediately and fully 
comprehended by all, but give rise to several objections. We 
must therefore enter into a more particular detail of the uses 
and construction of the balances, for which the pendulum came 
to be substituted, in order to show how greatly the old principle 
fell short of the new, in answering the end of a proper regula¬ 
tor of the work, confining our attention to that part of clock¬ 
work to which the invention more immediately belonged, and 
which is called the Escapement. 

The old works, then, may in this respect be reduced to two 
classes. In the first. Fig, 3. Plate VII. the balance TT was 
supported on a perpendicular arbor MN, the pallets M and N 
of which acted on the teeth of an upright crown or balance- 
wheel LL. When Huygens substituted the pendulum, he only 
at first altered this arrangement, in so far that he fixed on the 
perpendicular arbor MN, Fig. 1. a pipion, or smaller wheel O, 
which not having a revolving but swinging motion, as well as 
the arbor itself, engaged by its leaves the teeth of a larger wheel 
P, supported on the horizontal part of the bent wire TQR, 
which transmitted the reciprocal actions of the pendulum and 
clockwork. By this contrivance, and because the diameter of 
the wheel P was double or treble of that of the piniongfD, Ha¬ 
gens judged that small vibrations of the pendulum would ' 
the clock going, and that small irregularities in its motion 
not di|turb the uniform rate or isochronism of the work'j*,—^|pKK- 

* Among these ere letters of Mylon and Bouillan, distinguished mathemati¬ 
cians at Paris, Wallis, Jacquet, Gregorius a Sancto Vincentio, Kinder o t Vienna, 
glprius, add Pascal, , * *' , 

f Horologium, p. 13.—.Fig. 1. is taken from the diagram Affixed to the Horo- 
t ]<>giun; only those parts are omitted which do not immediately concern thevseape- 
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E lion with which Wally, who had at first entertained a doubt 
s head, expresses himself perfectly satisfied. (Leyden MSS). 

' The second class of clockworks, Fig. 4*. had the axis to which 
'TOfe pallets were affixed in a horizontal situation, whilst the b&* 
lt@3te*TT moved in a vertical plane. In subsequently adopting 
this arrangement Fig. 2,, it seems that the vibrations of the pen¬ 
dulum now directly receiving the impulse of the pallets, became 
too large, and that it was in order to obviate this defect that 
Huygens suspended the pendulum from a thread between two 
curved brass-plates, which, by arresting it at a certain point of 
its course, prevented its going too far oh either side. This de¬ 
parture from the original construction was not then published 
by Huygens; but it must have occurred to him very soon after 
the publication of the first, whether with a view of adapting the 
new principle more easily to the then existing balance-works, or as 
a farther improvement of his own, (his activity and endeavours 
after perfection knowing no bounds, nil actum reputam si quid 
superessct agendum); for, in a letter of M. Mylon, dated Paris, 
31st January 1659, -bis gentleman speaks of clocks, m which 
the axis lies horizontal, which, not having the pinion and wheel 
O, P, Fig. 1, are freed from certain inconveniences, but arc 
liable to another, * c which,’’ lie says, “ namely the inequality of 
the lengths of the vibrations, and consequently of the time, you 
have endeavoured to correct, by the addition of those two small 
pieces.” (Leyden MSS.) And Huygens himself, in a letter to 
Van Schooten, Professor at Leyden, of the Cth December 1659, 
says: “ You know, 1 think, that I employed in my clockworks 
two curved plates, between whicli the pendulum moved; and 
that this was done, in order that the vibrations might all be 
made in equal times, as otherwise they would not be isochro¬ 
nous.” After he had used them for this purpose, he discovered, 

merit. The improved arrangement represented m Fig. 2. is taken from his work 
on the Theory of Pendulums, entitled Horologium, Osadiatonum , w hich H uygens on¬ 
ly published in 1673, though, (os uill appear in the text), it had occuried to him at 
a much earlier period, and was actually adopted soon after the discovciy of the first. 
It must he observed, however, that the plates or cheeks, between which the pen¬ 
dulum is suspended, were not at first of the cycloidal shape, which he afterwards 
adopted and explained in tbi latter work, but were intended for a different use, 
winch is explained hi the sequel. 
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thfct,m ord&^ttotoplefely to answer their fend, they must he bettt 
intfe* cydk&i&t &N&, a discovery which he communicates in the 
same letter: (i Quod igitur nunqimm me inventurum speraveram, 
mitie denique rqperi: veramnitmrum figuram curvarunt, qu^ 
efiksiat ut dsciU&tiones omnes aceuratissime exaequentur. Barn 
ratitme geometHea determinavi ——. rnihi quidem omnium fe- 
lieiasima (inventio) vidctur in qufas ufujuam ineiderim. , ’ {Ley¬ 
den MSS). 

• The decided advantages of the pendulum over the old ba¬ 
lances to regulate the rate <sf clocks, were not however immediately 
perceived by all, Jtr the first place, it was thought by some, that as 
clocks furnished with balances moved taster, according as heavier 
weights impelled the wheels, the same might be the case with 
pendulum-clocks. In the no\t place, balance-clocks stood still 
oil being wound up, whereas Huygens, by hi-> mode of suspend¬ 
ing the weights, made his move on during this operation. In 
the third place, the reciprocal actions of the pallets and crown¬ 
wheel appear not to have been thoroughly unclersto<xl by many. 
They imagined, that the irregularities in the motion of the 
wheels might perhaps in this manner communicate themselves 
to the pendulum, instead of being overruled and prevented by 
it*. Lastly, the inequalities m the lengths of the vihiations 
would alter the isochronism. an objection which Huygens was 
himself the first to make; but he shows at the same time that 
his manner of connecting the pendulum with the work, made 
these small anomalies imperceptible. (Homhghtm, p. 12.) 

The attention of astronomers about this time was generally 
directed towards finding some means of rendering eltx-ks more 
regular. Hevelius, who had already, it seems, devised ■ some 
method by which the pendulum iSVelf might indicate the num¬ 
ber of oscillations it had gone through during a certain lime, 

• Abundant proofs of this occur in the letters of his com spondenis, (Leyden MSS). 
The objection is stated in the mot>t forcible manner bj Jacquet, in a letter from 
Antwerp, 1658: “ Unas mihi scrupulus inherit, pendulum tuum non tarn suo, 
quara automati motti, cieri. Cum enim pendulum liberum neque vihratiemum ar¬ 
cus sortiBtur seqrrales, neque tnotum per sc continue!, utrumque autetn tui auto- 
IW*|txbeneflcto consequatur, manifestum vidctur filud agitAri potius automati motu 
ugratali quota naturali suo.*-~—Manet dubimn annon plus in ajquali tails de ma- 
jHpa in motum pcnduli, quam cequalitatis ex motu pettduh in mochina derive- 
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appears likewise to have been intent on the means of rendering 
'its motion perpetual, and even to have endeavoured to connect 
it with his clocks: “ But,"” he adds, “ whilst working at them, 
fed before they were completely finished, it happened that Huy¬ 
gens had in 1657 invented similar clocks, and published a de¬ 
scription of them in 1658.” (Maehina Caelestis, p. 066.) In a 
manuscript paper in Huygens’S own hand, containing short re¬ 
marks on his principal discoveries, under the title of Aneedota , 
{Leyden MSS.), he only says of Hevelius, that he had made 
attempts for himself; <{ Hevelius sib* oceeepit.” Hook appears 
likewise to have found out a means of ^rendering the motion of 
pendulums perpetual, but it was no application of them to re¬ 
gulate clocks. {Hook's Works in fol. p. 4.) Many, in short, 
sought after something,—Huygens alone hit upon the true prin¬ 
ciple. He was far from denying, however, that the loose or de¬ 
tached pendulums brought into use for astronomical purposes 
by Galileo, had suggested to him the use diich might be made 
of them to regulate clocks, (. Horologium , p. 1.); nor did he con¬ 
ceal that the common balance-clocks prevalent at that time, had 
furnished the ground of the escapement, and that he only alter¬ 
ed them so far as was necessary to adapt them to the action of 
the new regulating principle. (Ibid. p. 7.) 

The description given by Huygens jf his clocks, as likewise 
the clocks constructed by him, or under his inspection, soon 
taught- clockmakers hgre and elsewhere to substitute the pendu¬ 
lum for the balance in existing works. Mayy, however, did 
not succeed so easily*; and although Wallis wrote Huygens, 
(Leyden MSS.) that, before receiving his description, he had 
seen in England a clock with a pendulum, which was, however, 
known to be of his invention; and added, in a subsequent letter, 
that several English watchmakers imitated them each in his way, 
from which it would appear, that, very soon after the invention, 

* The numerous letters of M. Petit, Intendant des Fortifications et Ingfinieur 
du Roi, to M. Huygens, form an amusing part of the collection in the Leyden MSS. 
He could not for a long time succeed in fitting up a clock in his possession, so as 
to make it go; and though he wrote letter after letter for ad rice, and added weight 
after Weight to move the wheels, his difficulties seemed rather to increase $ at id he 
was for several years the most troublesome correspondent of Huygens, whom he 
professed to admire very much ,—Note of .the Translate, 
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penduiurn-cloeks were Constructed in lingland; still the tiuiife. 
ber of them must have been small: for Derhatn, an English, 
man, who published a workmen watchmaking in 1700, say#*: 
that after Huygens had invented pendulum-clocks, andmadie 
many of them, a Dutch watchmaker of the name of Frometttif 
Came cUrer from Holland about thee year 166®, and constructed" 
the first ever seen in England. He odds, that there was still one < 
extant in Gresham College, which Bishop Seth of Salisbury 
had made a present of to the London Society. This, however, 
I am disposed to think relates only to pendulums with cycloidal 
cheeks. Huygens himsfclf mentions, in a journal of his voyage 
to England in 1661, that Mr Goddart had, on the 6th of April 
of that year, at a meeting of die Society at Gresham College, 
shewn him in his apartments three fine pendulum-clocks, 

'Some watchmakers in Holland, who, notwithstanding the pri¬ 
vilege of the States granted to Huygens, imitated Ins pieces, con¬ 
cealed as much as possible the new device, and went even so far 
as entirely to dispute his claim to the discovery. He complains 
of this abuse in the dedication to the States of Holland, prefixed 
to the Horologium; and was even compelled to prove his claims 
in a lawsuit, which he directed his workman Coster to institute 
against a watchmaker at Rotterdam. 

This, which took place in Holland under HuygenVs eye, was 
much more to be expected in fbreign parts, and actually hap. 
pened at Rome, where the description published by Huygens 
had been sent at* the end* of 1658. ASgidius Gottignies, a pro¬ 
fessor at the latter place, wrote in August 1659 to Gregorius & 
Sancto Vincentio at Ghent: “ One of these days, a watchmaker 
to the Pope constructed a clock similar to that of which Huy¬ 
gens sent you the description. He was highly elated with this 
new and admirable invention, which he said was his own, and 
had asked all mathematicians to come and see it All were 
loud in their praises. For as he had prudently concealed the 
chief contrivance, so that the spectators saw nothing but the 
hands- and pendulum, they were astonished, and could not suffi¬ 
ciently tesfrfy their admiration of a thing of which they had 
heard hotting, and bestowed the greatest applause on the pro, 
fended discoverer, when I, who had been admitted among 
|tiem by Father Athanasius Kircher, suddenly checked thc£e 
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plaudits, by mentioning the name of the author, and exposing 
|^he hidden artifice. Father Kucher has asked me to instruct a 
■Workman how to make such a clock, which I undertook to do.” 
{Leyden MSS.) 

4 But we come to mere serious attacks on the rights of Huy- 
,igens to be considered the inventor of pendulum-clocks. These 
arose more especially in Italy, where the invention has been as¬ 
cribed to Galileus Galilei, and his son Vincenzio Galilei. As 
this claim has been asserted in several works, even of the pre¬ 
sent day, and with some appearance of reason, it becomes ne¬ 
cessary to show, from original documents, how far Galileo and 
his son had gone, and to examine the real truth of the above- 
mentioned assertions. This is the chief purpose of this paper; 
and I flatter myself to be able to set the whole matter at rest 
for ever; and, far from detracting any thing from the just 
claims of Galileo, to place these, on the contrary, in their proper 
light, by pointing out, in a much clearer manner than has ever 
yet been done, what Galileo actually accomplished. 

I &hall first state the nature of the claims set up against Huy¬ 
gens, before -entering upon a critical examination of them. 

They may be learned from the introduction to the Horolo¬ 
gium Oscillaiorium , published in 1673, where, in a firm, though 
moderate manner, he asserts his right to the honour of the 
discovery, 4< Nunc cum hacc omnibus nota sint, (namely, that 
he, Huygens, had fitted up. clocks with a pendulum as early as 
1657, and sent specimens of them, along with q printed descrip¬ 
tion, every where the following year,) facile apparet quid de 
illis existimandum sit qui septem post annis eandem oonstruc- 
tionem, quasi a sc suisve amieis profectam libris suis vendita- 
runt” It was probably after reading these words, that Prince 
Leopold do Med iris wrote in 1673, the letter quoted by Tira- 
Iwschi, from the Letlre kiedite dUomini Ul, 9 and addressed to 
Huygens; <e Per quello che riguarde cdV invenzione del pendtde, 
con mserzione dettata da animo sincerissimo , costantemente he 
affirmo di credere mosso da im Jbrte verosimile , che & notima di 
v. 6. non sia per cdcim tempo venuta U concetto, che sovvenne 
ancora <d nostro Galileo di adattare ilpendoh alV oriolo ;pokhe 
do crap pochhssimi nolo, et Tistesso Galileo nm avea ridotto off? 
atfoo practice cosa veruna di perfetto , a tel conto , come si, vede 
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da quelpoco chejic memupulato ed abbozata dal fgUucdo? To 
which Huygens, according to the same writer, would have an-* 
swered; “ II Jhut Men croire pourtant , pmsqu'un tel Prince 
Faswrt, que OaMUa ait eu\ auparavant moi cette perish? 
(Stoma della litteratura ItaHana, t. viii. p. 156.) This letter 
of die Prince 1 have not found among the papers in my hands. 
The words above quoted from Huygens, relate to what Count 
Malvasia had published in his Ephemerides y printed in 166$ at 
Florence, that he possessed at his house a clock, <( the motion 
of which was regulated by a pendulum, according to the man¬ 
ner discovered at Elorer&e some years before? This does not 
prove that tins dock existed before the publication of Huygens's 
description, but merely that Malvasia considered the application 
of pendulums to clocks as an invention of the Florentines. 
Hoc does he attribute it directly*' to Galileo; but he certainly 
takes it away from Huygens. That the Florentines claimed 
the discovery, was not new to.the latter, since, already two years 
before, he had received from Rome a letter, (dated March 1660,) 
in which the writer informs him, that he had heard at Florence 
that pendulum-clocks had been invented there for some time, and 
that somebody had even sketched out to him in a rough manner 
what Galileo had attempted to make on that principle. Not 
was he ignorant of what Prince Leopold de Medicis wrote in 
April 1659, to Bouillan at Paris, from whom he had received 
a copy of the description of Huygehs, namely, that the appli¬ 
cation of the pendulum to clocks had been a subject attended to 
at Florence for three years, and that an artist had made a clock, 
which he (the Prince) hoped would succeed. Consequently this 
work had not yet been perfectly finished. Extracts of that let¬ 
ter were sent to him by Bouillan, *\Leyden MSS.) and this lat¬ 
ter gentleman, upon receiving Huygens’s answer, expresses him¬ 
self highly satisfied with it? and sent his own words to the 
Prince, who, in a subsequent letter, acquits Huygens entirely 
of the charge of having wilfully attributed to himself the dis- 
coy©ry of Galileo, (16.). This defence of Huygens to Bouillan 
would throw much fight on the subject; unfortunately it has 
not come down to us, and he himself seldom kept minutes of his 
letters i but very rarely we find short remarks Subjoined to letter* 
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which fee had received?, and which probably contained an outline 
of the answers he had made to them. 

' What follows relates no doubt to the statement found in the 
account of experiments made at Florence, under the title of 
Saggi dH Naturtsdi Experiemi, which had appeared in 1667, 
H t^ui vero Galileo primas hie deferre conantur, si tentasse eum, 
non vero perfeeisse inventum dicant, illius magis quam mem 
laudi detrahere videntur, quippe qui rem eandem meliori quam 
ille eventu invesfcigaverim, Cum autem vel ab ipso Galileo, vel 
ah ipsius filio, quod nuper voluit vir quidam eraditus, ad cxi- 
tum perductum fuisse contendunt, hbrologiumque ejusnaodi rc 
ipsa adhibittrm, nescio quomodq crcditura sibi iri sperent, cum 
vix verisimile sit adeo utile inventum ignotura manere potuissc 
annis totis octo (1649,—1657,) donee a me in lucem ederetur. M 
(Horol. Oscillator p. S3.) The Secretary of the Academy 
del Cimento, then Count Lorenzo Magalotti, had said, p. 33. of 
the Saggi *, that the academicians (in order to measure the 
time accurately,) had “ thought proper to add a pendulum to 
a clock, after the example of what Galileo had found out the 
first of all, and his son, Vincenzio Galileo, had put in practice 
as early as 1649.” The elaims of Galileo to the invention could 
not possibly be asserted in stronger terms. A figure is added 
of the clock, as employed by the academicians of Florence, but 
this only shows the external appearance of the instrument; be¬ 
sides they do not toll us whether this agrocs exactly with the 
original, as constructed by Vincenzio Galilev, and pendulum- 
clocks existed already at the period of this publication in 
Italy, where the desorption by Huygens was likewise every 
where known. 

This is not all. In 1680 appeared a man, who roundly de¬ 
nied that Huygens ever made any discovery about clocks at all. 
This was no other than Becker, well known for having origi¬ 
nally suggested the system which so long prevailed under the 
name of Stahl. In February of that year, he presented to the 
Royal Society of London a treatise De Nova Tempork dime- 


* This Wads* m folio, was translated into Latin, with rotes*, by Musschen- 
bwjpliflund published in 1731, under the title of Tintamina Naluratta Aeadmicc 
dkl Cimento, in quarto. 
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tiendi rations , et accurdta horologiorum Action# ♦, in which lie 
thus expresses himself: « M. Huygens of Zuilichem, a Hoi- 
lander, claims the invention and practical application of pen¬ 
dulum-docks, in his treatise dedicated to the States of Holland, 
from which he afterwards obtained an exclusive privilege, as 
likewise from the King of France(This is inaccurate; the 
privilege was of the States-General, and granted the year before 
the publication; nor did he obtain the privilege from the King 
of France, though he applied for it). “ But Count Magalotti, 
Resident on the part of the Grand Duke of Tuscany at the Im¬ 
perial Court, contradicts ftim, who told me in person the whole 
history of that dock; the sanje was told me three years ago 
in the Same manner at Augsburg by Trefler, watchmaker of 
the late Grand Duke *f*, father of the present. Namely he 
relates having, by order of the Grand Duke, and in the spirit 
('mstmctu) of his mathematician Galileo Galilei, made the first 
pendulum-dock (Horologium Pendulum) at Florence, of which 
a specimen was sent to Holland. The mathematician of the 
late Elector of Mentz, told me he had seen at Prague a pendu¬ 
lum-clock, made by Justus Bergen, mathematician and watch¬ 
maker to the Emperor Rudolph II., of which the great mathema¬ 
tician, Tycho Brahd, had made use in nis astronomical observa¬ 
tions.” This statement of Becker has found its way into several 
works, and has been admitted, without farther inquiry, by some as 
containing facts uncontroverted by any speckesof evidence, except 
the known integrity of HUygens, by dthers as undoubted truth, 
and farther commented upon in an eulogy on Galileo, originally 
published at Milan, in an Italian Journal del Caffe* afterwards 
m the third vdlume of Elogi degli Uomini dlustri di PosOana, 
printed at Lucca in 1*772. The Writer of this last work, in men- 

■ ' ■■ ——* --■ -■!■■■ ...- — 1 ■- i - r - a - ( ...I - 

• Reprinted in the Ptyftoa SitbUrranta. The judgment of Flamstead and 
Hook nponit was any t^ng but fiwoutable. See Bfcchfo UitU tie Royal Soc, 
ajBtitt warm ptypM Hi* language 

atw^Jttt^gens appears certainly not very creditable, «dlter be bad, in 1960, on a 
vid^p^oHand, requested the honour of his acquaintance, to shew him'* jwr- 
petdm feefefe, wlfh some little flattery to a mafr, d t^iem in Mechanieis oh Ho- 
* te (Huygenfo) inventuin celeferari fohflWorit.” (Leyden MSS.) 

II, dead in 1670; he was brother of Leopold de Medk’s, before 
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tioning that Galileo, iji his old age, had added a pendulum to 
docks, after adding the words of Becker and those of Magalotti, 
in the Experiments of the Academy del Cimenfo , concludes thus: 
“ E$s%, We possess theletpi^of Galileo to Beaugrand, with 
others of Reaal art,d Hortensius, which, besides Viviani, prove, 
in an indubitable manner, that Galileo really made the applica¬ 
tion of the pendulum to clocks. It is Elia Deodati, who, in 
1667, sent an account to the father of the celebrated Huygens, 
of the pendulum-clocks constructed by Galileo; and Becker 
adds, that a model was likewise ^ent to Holland. All this is 
sufficient to refute Huygens, Musschjnbroek, and many others, 
who will not allow Italy the honour of these great discoveries V 1 
It is impossible to meet with "more unqualified charges, and 
if, after the lapse of centuries, nothing should remain on the 
subject but the writings of Becker and of this eulogist, one 
would be compelled to refuse Huygens all share in the applica¬ 
tion of the pendulum, and perhaps to refer it to an earlier pe¬ 
riod than Galileo himself,—so difficult it is sometimes to ascer¬ 
tain the truth in the history of science. What, then, are we to 
think of the opinions of older philosophers, as described by his¬ 
torians, panegyrists, and other writers, when such uncertainty 
exists respecting a discovery a little more than one century and 
a half old ? 


To these bold assertions I shall now oppose the evidence of 
facte, which I have arianged under the five following heads: 

In the first place, By showing that the correspondence of 
Galileo contains not a word of the pretended application of the 
pendulum to clocks. 

Secondly, By disproVing, what is hinted at, that Huygens 
learnt the application made by Galileo through the letters of his 
father, or by a model from Italy. 

Thirdly, By exhibiting, what has never been done yet, the 
actual clock, as devised or made by Galilei and his son Vicen- 
zio, from papers hitherto unpublished, and shewing that Huy- 


* This work on Galileo has been literally copied In the Geneva edition ^/ the 
Encyclopedic, in quarto, by Pellet, and the octavo edition, under the word GWj&b, 
where itis attributed to Frisi. This /s false; the Etapo de Galileo byFrfsi, of 
wtnfiiCmorO hereafter. Is a totally different work, add contains altogether'different 
/kwh from those here expressed, ' 4 
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gens neither had nor could have the lfast knowledge of it. 
Thb, I believe, witf show %iliko to have accomplished even 
something mere than what his most zealous defenders have 
brought forward to this day. 

1fourthly y By proving the narrative respecting Trader in 
Becker’s work to he greatly exaggerated, and that the most 
probable circumstances in it must, from their very nature, have 
been unknown to Huygens- 

And, &w%, By explaining the origin of those pretended 
pendulum-clocks employed^ it is said, by Tycho Brahe, whose 
death had taken place m<$e than thirty years before any thing 
respecting Galileo's attempts were made known. 

1. With regard to the letters of Galileo to Beaugrand, there 
b found but orw in the quarto edition of his works in Italian of 
1718, dated November 1688, in which, speaking of the longi¬ 
tude, he mentions the necessity of having accurate clocks, 
(giusto orologio,) “ which I construct with so much facility, 
precision and simplicity, that they do not admit of an error of 
a single second, not only in an hour, but even in a day in a 
month.” Whether there be others in the Letire ineditc cTUomini 
iUustriy by Fabroni, I have not been able to ascertain; but 
they cannot possibly contain more information than those which 
we are next to examine, and which were written professedly on 
the subject hinted at in the above letter to Beaugrand. 

These arc addressed to Reaal, formerly Gdveipor of India, 
a man of great merit, knowledge, and authority in Holland. 
Ilortensius, Professor of Mathematics at Amsterdam, the cele¬ 
brated Grotius, and the States-General, and relate all to the dis¬ 
covery which Galileo had made of the Satellites of Jupiter, their 
eclipses, and his method of finding jhe longitude by means of 
them. After having applied in vain for the support and coun¬ 
tenance of the Court of Spain, he resolved, in 1685, to offer 
his discovery to the States-General of the tlnited Provinces. 
Tins correspondence, which was carried on chiefly through the 
mediupi of Heodati, at Paris, and Grotius, is contained m his 
wtianp to which may he added the tfynskfa Grotii. In his 
fim communication of March 1686 to the States, he enume¬ 
rates the requisites for making a good observation at sea, aiid*men- 
t km as one an excellent clock “ ( esqumto orologio,) to eount tfK^ 
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hour, with its smallest divisions, ( minurie^y n from noon, or from 
the setting of the sun. Of which he says, “ X possess mea¬ 
sures of time (mesuratore del tempo) such, that if one constructs 
four or six similar instruments, one will find, as a proof of their 
accuracy, that the times which they measure and indicate ( tempi 
da queUi mesurati £ mostrati,) do not differ one second, not 
only hi an hour, but a day, a month; so uniform are these 
clocks {oruolif) fully (pur troppo) astonishing to observers of 
celestial phenomena and motions; the more because the con¬ 
struction of those instruments (instrumenti) is very easy and 
simple, and little subject to those External hindrances which 
other instruments devised for the same purpose are liable to.” 
The word oruoli (horologes,) which here occurs, must be parti¬ 
cularly attended to; for though it suggests to us, and did even 
suggest at that time the idea of an instrument indicating the 
time by the regular motion of the hands, it appears from Ga¬ 
lileo’s own description of them, in a subsequent letter, written in 
June of the same year, that he meant something quite different 
from it. After explaining the chief principles of this theory 
of the pendulum from his Dialog i <h Motu, (which were then 
printing at Elzevir’s,) he adds: “ From these true and wed 
established principles, I derived the construction of my reckon¬ 
ers of time (numeratore del tempo), and I use not a weight 
suspended by a thread, but a pendulum (pendole) of some 
ponderous and more solid stuff, (dc materia solida e grave,) 
as brass or copper: I'make the pendulum in the form of a sec¬ 
tor of twelve or fifteen degrees, its semidiameter of two or three 
palms, (between sixteen and twenty-four inches,) the larger it 
is the more easy will it be to bo employed (con minor tedio se 
gli potra assistere). I make this sector thick in the semidia¬ 
meter of the middle, and becoming thinner towards the edge,, 
by which means I obtain a cutting side, which will enable it to 
overcome, as much as possible, the resistance of the air, which 
alone retards its motion. In the centre is a hole through which 


an iron axis passes, like that of a balance, with a sharp edge 
below, resting on two supports of bell-metal.” “ It will be he- 
cessary,” he farther adds, u in order to continue its motion, that 
an assistant shall, from time to time, give it a pretty strong im~ 
pujgs^ft m imjndso gagliardo), to restore the length of its vibra- 
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tions.' 1 But as the same assistant has tp count the number of 
oscillations which it performs, he proposes, as a tolerably easy 
'mode of avoiding this troublesome labour, (un assai commotio 
provredimento,) that from the middle of the vibrating sector 
there should project a pin* which, when the pendulum swings 
to one side, should meet the upright part of a tooth belonging 
to a small crown-wheel, as light as paper, (teggierissima quanto 
una carta,) and impel it round its axis, but on swinging back* 
wards, ascend along the sloping side of the same tooth, and 
leave the wheel unmoved j so that one tooth might be impelled 
at each entire vibration, #nd the number of vibrations be shewn 
by the revolution of the wheel, which might likewise be con¬ 
nected with a larger wheel by means of a pinion.'” “ But,” he 
adds, i( it is unnecessary to explain all this to you, who possess 
choice and practised artists in the construction of clocks and 
other machines; because those people, on learning the new 
principle, that a pendulum performs its oscillations in very equal 
times, whether it describes larger or smaller arches, will be able 
to draw from it much more subtile consequences than I can 
imagine.” From this it appears doubtful, whether Galileo ever 
himself tried the contrivance of the pin and wheel, and did not 
rather throw it out as a hint for others to improve upon, than 
as the result of actual experience. He then concludes in these 
remarkable words: “ In these very simple pendulums, then, 
which are subject to no alteration whatever, ( alterazione alcune,) 
is contained the method to preserve in ah easy manner a con¬ 
stant measure ol* time: and you will perceive their utility and 
the advantages they possess in astronomical observations, which 
do not require that the oruolo should ^always go, but where it 
is sufficient to knoW from the hourg of noon, or of the setting of 
the sun, the smaller divisions of time, for an eclipse, conjunction, 
or other celestial phenomenon.” 

These extracts need no comment. They prove abundantly 
that the word oruolo , though used long before that period, to 
express a clock moved by wheels and weights, was the name 
adopted by Galileo to designate this loose pendulum, the inven¬ 
tion of which, as the measure of rime, belongs undoubtedly to 
him. That it continued to be called by that name for sogje years 
after, is manifest from a French work, printed at Paris in "1339, 



hj Pendulum-Clocks. 213 

bearing' the title Unsafe des Quadrant on de VHorologe Phy- 
• sique Universal, and which treats of nothing but free or detached 
pendulums; it is in fact an extract from the Theory of Galifcoi 
The States-General, on receiving the propositions of Galileo,' 
appointed Commissioners to examine them, presented him with 
a golden chain, as a token of their regard, and promised greater 
rewards, if the invention should be found to succeed. The 
negociations, however, were interrupted by the successive deaths 
of all the Commissioners, and finally put a stop to by his own 
death, tfhich happened in 1641. * 

I conclude, then, that those who applal to the correspondence 
of Galileo, have either not examined the letters, or been decei¬ 
ved by the twofold circumstance of his employing a pendulum, 
and calling it by the name of Oruolo; and that at least from 
1636 to 1639, Galileo had not yet either accomplished or indi¬ 
cated the application of the pendulum to regulate the motion of 
clockwork. 

( To be concluded in next Number.) 


Art. II.— Observations on the Countries of Congo and Lo- 
ango , as in 1790. By Mr Maxwell, Author of the Letters 
to Mungo Park, Sec. Sec. (Concluded from Vol. VI. p. 62.) 

Canoes.— At Cape Lopez and Jabon, the canoes arc 
formed out of single trees of red-wood. They are flat-bottom¬ 
ed and wall-sided, I have seen some of them seventy feet long, 
six broad, and four deejl, 1 capable of holding a considerable 
number of people. I am told pf one belonging to King Passe- 
all, at Cape Lopez, that holds two hundred men. 

Houses. —The construction of these, though simple, is very 
ingenious. The body of the house consists of lour parts, the 
ends and sides, each made separately of bulrush-stems. The 
bulrushes, wMch are about an inch in diameter, are first cut/' 
of the proper length,'and laid parallel to one another upon tbeflh 
ground; they are then secured in this position by transverse ' 
branches bamboo at the ends and in the middle, three ofif 

vf3$fvi. no; lit APRIL 1822. 
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each side, which are firmly bound together by Slips of the pal¬ 
metto leaf. In one end, a square opening is left for the door. 
The frame-work thus completed, is fastened to four upright 
posts driven into the ground, and is then ready to receive the 
roof, i which is made of bamboo or palm-leaves overlapping 
each other: it consists of two parts, attached to each other by 
a sort of hinge, for the purpose of being folded together when 
the family removes. The best houses seldom exceed twenty 
feet in length, and twelve in breadth; the sides are about 
seven feet high, and altogether it is so light, that six people 
can easily transport a house of an ordinary size; and, being 
* so small, each family is possessed of a number proportioned to 
its wants. A bulrush palisadoe eight feet high, bound to¬ 
gether in the same manner as the sides of the houses, sur¬ 
rounds the whole. Within this inclosure, the goats, sheep, and 
hogs, &c. are always kept during the night: the entrance is se¬ 
cured by a door of similar materials to the palisadoe. Simple 
as the inclosure is, it would appear from the natives having no 
Other, that it completely answers their purpose ; although from 
an adventure which befd Captain It. Norris of Liverpool, in 
his factory at Whidah, (where all the trade is carried on in fac¬ 
tories,) we may conclude, that the Congoese owe their nocturnal 
safety more to the wild beasts being well fed in the woods, than 
to the bulrush screens. 

In the kingdoms of Whidah, Dahomy, and Benin, live houses 
and family inefesures arc built of clay or mud, within which, 
the inhabitants, with their herds and flocks, are protected during 
the night. Captain Norris being awakened one night by an 
unusual noise, looked out, and discovered that it was caused 
by a large panther endeavouring to leap the outer wall, with 
a milch-goat in its mouth. The goat was brought from the 
ship to supply liim with milk, and having heard it bleating, 
the panther had scaled the wall, and was now in the act of re- 
turning with his prey. Although the wall was fourteen feet 
panther almost succeeded in clearing it the three first 
«y|Ppts, getting his fore feet upon the copping each time, but 
mKi Weight of the goat always brought him down; after thi%. 
Kirery succeeding attempt falling shorter of the mark^H^might 
f have abandoned his prey and regained his liberty, had notfeap- 
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tain Norris, Hoping to* Wo the goat, shot him. He was obliged, 
however, with the assistance of his black servant, who was 
the only other person at the time in the factory, to bury him in 
the yard before morning; for, if it had come to the King 
of Dahomy’s ears, his voyage would have been ruined, Whidah 
being a conquered province of Dahomy; mid the panther and 
the snake, the King’s fitishes. 

Villages.—N o detached dwellings are to be seen here as in 
Europe. Mutual safety obliges the inhabitants to live in villa¬ 
ges and towns. Each village is the fappcrtyof some chief, who 
exercises uncontrolled authority over all its members. These 
may be divided into two classes, the slaves and dependant rein-4 
tions of the Chief, both so entirely devoted to his service, as 
almost to realise our idea of a clan. There are a few instances 
where rich traders have villages of their own, consisting of two 
or three hundred families, but they are much exposed to the 
avarice and cupidity of the Chiefs, whose favour they are fre¬ 
quently obliged to purchase at a great price. 

These possessions constitute the power and wealth of the 
Chiefs, who can at any time call out the male population fo 
vindicate their rights, real or imaginary. The slaves, who com¬ 
prise a large proportion of the population of this part of Africa, 
are employed in various ways, according to their ability and 
address. They live in great indolence, and are rapidly increas¬ 
ing in numbers,—equally to the comfort and affluence of their 
masters; by whom, upon the whole, they are treated with much 
humanity. 

Chiefs.— -Each Chief is regarded as the father of his own 
district, from whose judgment there lies no appeal, save only 
to Boonzie. Although they all acknowledge the King’s sove¬ 
reignty ; yet a few, combining their resources, can at any time re¬ 
sist *his authority. Indeed, there is reason to think that they sel¬ 
dom of never act in concert, except when threatened by an enemy; 
and even then, their quota of men and period of service, are liable 
to various contingencies,—want of arms for instance, or searc&y 
of provisions; either of wHicli will render their assistance of mb 
avail, or, rather; will make their presence a scourge. T%fe‘omly 
pow^r- capable of controlling them is the priesthood. *" The 

v % * *♦ * 
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Chiefs, as well as their dependants, are remarkably fond of to¬ 
bacco, which, however, from the method of curing it, is very 
bad. European spirits are in great request among them,—-even 
Booftzie himself is not exempt from their bewitching influence, 
—So, what ean he say to his erring flock ? 

Mode oe Travelling.— A Chief, when travelling, or on a 
visit of ceremony, affects a great deal of state, and is accom¬ 
panied by a considerable number of followers. He sits in a 
sort of hammock borne by four men, each of whom has a grass 
cushion upon his head, supporting a bamboo about twelve feet 
long, to which the hammock is stretched. In this, the Chief 
sits, his legs hanging over |lie side, and his arms resting 
upon the bamboo. Twelve men are appointed to carry the 
hammock, which they do alternately, by fours ; some, to hold 
an umbrella over the Chief’s head, whilst others carry drums, 
trumpets, lyres, and the chingonga. In this manner they easily 
travel twenty miles a-day. When it approaches a town or vil¬ 
lage, or meets another chief and his retinue, the cavalcade 
quickens its pace; the different individuals form in a file behind 
the Chief, and the musicians exert all their energies in produ¬ 
cing a noise, than which, to an European ear, nothing can be 
more inharmonious or discordant. 

Consultations. —When any affair of importance is in con¬ 
templation, the neighbouring chieftains assemble to debate upon 
its expediency, and, if agreed upon, to coivert proper measures 
for carrying it inta execution. Each chief is attended by a cer¬ 
tain number of adherents, according to his rank. The confe¬ 
rence is generally held beneath the shade of some gigantic cotton- 
tree, whose wide spreading branches would screen a little army. 
Having seated themselves in a cirde, palm-wine is introduced 
alongst with the subject of discussion, and no doubt contributes 
much to their eloquence ! Nor do they forget, amid the grayer 
matters of the State, the minor, but more fascinating virtues of 
tobacco,.to which, in all its modes, they do ample justice. 

* 1 The conference is preceded by a war-dance, called, 

^Rwwnng S&tgtti and it is a point of ambition, who in the 
assembly ^fell exhibit this with the greatest effect, yet only a 
small humber eE6el in it The dance begins by a man rtt§hk$&itt* 
id the mi f dst of the circle, brandishing a sword in his right-ham^ 



on the Countries qf Congo and Loango. SI 7 


with this he reels about in every possible direction, writhing 
bis body into the most extraordinary attitudes. His whole 
countenance becomes distorted, and expressive of the strongest 
agitation, which, with the fixed store of his eyes, gives him all 
the appearance of a maniac. This state of violent exertion 
having continued about three minutes, another starts up in his 
stead, and endeavours, if possible, to outdo him in the frantic 
display of violent and unnatural motions. When the dancers 
have thus exhibited their talents, the conference is opened. Du¬ 
ring the continuance of the Sanga, the whole group applaud 
each performer, and clap their hand/in approbation of his skill 
and dexterity. 

Dkess. —The ordinary dress of the men in all the countries 
between Cape Eopez and Benguela, is similar, and extremely 
simple: It consists of four or five yards of coarse European 
manufacture, or as many grass-cloths sewed together as may be 
requisite. When folded round the lower part of the body, it 
is .fastened above the loins by a few yards of red or blue 
cloth tied in a large knot. This garment reaches to the mid¬ 
dle of the leg; the upper part is turned down over the belt, 
and the ends meet on the left thigh, the corners touching the 
ground. A cat’s skin, an indispensable article of dress, hangs 
in front: the head, by which it is suspended, is turned down¬ 
wards over the knot, and at its mouth usually hang a number 
of hawk-bells, keys, and other trinkets. A large tobacco-pipe, 
a knife or dagger, and a fitish, are secured,, beneath the belt. 
These, with a bracelet of ivory or brass on each wrist, a piece 
of iron-chain on the ankles, and a common worsted cap lying 
loosely on the head, complete the dress. The latter article, 
however, is seldom worn by the chiefs, whose whole costume, on 
days of ceremony, consists of much finer materials. In addition 
to the other parts of their dress, they wear the grass-cap and 
shawl on these occasions.: their legs and arms are decorated with 


ivory and brass bracelets, which, with a quantity of fitish^s sqs- 
pended from .the left shoulder, make a dreadful nca^. The 
hair, which is commonly worn short, is ingeniously sb|ty^J||a 
very singular manner: The head is divided,, 
com»*;.^ments» of which, each , alternate, one 
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other allowed to grow. This order is reversed each successive 
shaving, the long hair being cut, and the short, left. 

Women.—*-T he Chiefs consider their wives as indispensable 
appendages of grandeur and dignity. The great mass of the 
people regard them as a source of wealth and independence. 
They perform every servile office, cultivate the ground, herd 
the sheep and goats, make baskets, spin, weave, &c., whilst the 
men doze away their time in smoking tobacco, or drinking palm- 
wine, except when engaged in war, in the chace, or in fishing, 
he. The number of wive$ may thus be truly said to consti¬ 
tute the riches of the middle class. 


The dress of the women differs considerably from that of the 
men: They have neither the* cloth-belt, cap, shawl, nor cat- 
skin, not even a fitidi to guard them from danger 1 They arc, 
however, allowed the unlimited use of heads and shells; anti 
with these they decorate tlieir persons most profusely : a few 
strings of beads supply the place of the belt. There is scarcely 
an article of dress upon which they ^ct a higher \alue than the 
hair of the elephant’s tail. It is worn around the neck witli 
large pieces of coral sti ung upon it. 

Tedious as are the operations of the toilet in our own country, 
they are of short duration compared to that process m Congo, 
whore a whole day is often insufficient for the completion of a 
single head. Over the cye-Iashes, black lines aiediawn, and the 
front teeth arc filed into one or two sharp fangs. Many of the 
women ornament their bodies with a sort of tatooing, which, 
judging from the size of the scars, must be a very cruel opera¬ 
tion $ but the custom is not common: they do not stain the 
wounded parts in the manner of the Othhciteans,* with a colour¬ 
ing substance. A married womag generally wears her hair 
after the fashion of her husbands. Young women arrived 


ata^ certain age paint their bodies with a paste made from 
powder of red-wood; and, instead of shaving their heads, 
although the hair is still kept short, plait it in elegant curves 
skin. 

“f^U^l^and dancing are two necessary accomplishments df a 
Styft these, however, and the servile offices of the con- 
valued. The wife is the propert$rof her 
if* certain misdemeanours, can sell her; buN^iis 
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expedient is seldom rented to, especially if her father he a man 
of consequence I in that case, recourse is had to the ordeal trial 
She w in a manner purchased from her relations, than whose 
consent, no other sanction is requisite to constitute the niarriage. 
Their approbation is expressed by acceptance of a present, gene¬ 
rally adequate to her full value were she sold in the market] 

Da*tcjng.-«*»No opportunity is lost of engaging in this favou* 
rite amusement: In good weather, every village sends forth its 
evening hand of joyful dancers. The circle being formed, 
a couple step forward and commence the dance, which is carried 
on with much animation ; and having exhausted all their agi¬ 
lity and address, they are relieved by another pair who advance 
from opposite parts of the circle^ and this is continued in suc¬ 
cession, until the whole group is completely wearied. Their 
various movements and attitudes, grotesque and uncouth as 
they are, harmonize with the wild and plaintive measure of the 
song. A full chorus, accompanied by the notes of a rude five- 
stringed lyre, produces a very pleasing effect. 

Slaves. —When a ship arrives after a long interval of trade, 
six weeks generally elapse before the slaves come down to the 
coast. The brokers have to notify her arrival to their respec¬ 
tive bushmen or inland traders, who reside at the great slave 
mart in the interior of the country; and to whom they must send 
suitable presents previous to any negociation. By all accounts, 
the slaves are so reconciled to their unhappy lot, that they 
evince very little concern at the final separation from their 
friends and country; but this, without any* want of natural 
affection, may be the consequence of living continually uuder 
the apprehension of such an event;—nor do the friends on 
their part testify a greater degree of sorrow; this, perhaps, 
partly arises from a consideration of individual safety to them¬ 
selves, conjoined with causes unknown to us. Wc do not hear 
that the wretched victims are feelingly alive to their lamentable 
situation; but let us recollect, that fortitude and contempt of 
suffering, are among the greatest virtues of the savage mind. 

Stature. —The inhabitants of these countries arc of 
middle stature, and may lx* reckoned the bla 
the mostyhandsome, of the Negro race. To a 
wel^ proportioned limbs, we find united, n 
expressive countenance. 
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' 15 'Ckaxacter.—T hey Have been called a jealous, cruel, and 
revengeful people,-—much given to theft; but, in my opinion, . 
very unjustly. I would rather term them, in their ordinary 
mode of life, a mild, inoffensive, and effeminate race; yet of 
astonishing resolution and perseverance when once roused to 
action. Of all the slaves brought from the coast of Africa, 
those of Congo are accounted the most refractory and deter¬ 
mined on ship-board. 

As an instance of their probity and honour;—Captain Couf- 
flin, when sailing up the riyer, run his ship upon a sunk rock. He 
■was obliged to unload tke whole cargo whilst the vessel was re¬ 
fitting; and, although the goods remained in their huts all that 
time, not a single article was*missing. 

To the spontaneous productions of nature, and to the cli¬ 
mate which causes them to spring up so luxuriantly and in 
such profusion, must be ascribed the effeminacy of the Con- 
goese, not to any inherent defect in the constitution of a race, 
whose outward appearance, time and situation have so altered. 
The Negro, in his native land, is, comparatively speaking, in 
a great measure exempt from toil; lie enjoys life to the full, 
and, by a little tuition, can think as acutely and act as justly 
as the man, who, born in a civilised country, has enjoyed all 
the advantages -of education. 


Art. III .—Account of Electro-Magnetic Experiments made by 
MM. Van Berk, Professor Van Rees of Liege, and Profes¬ 
sor Moiit if Utrecht In a LetterHo Dr Brewster, 


'My Dear Sir, 

I iiad the honour of addressing to you tiie details of some Elec¬ 
tro-magnetic experiments in a former letter, which I hope came 
duly to hand. I have since observed in the Annals of Philosophy 
4^jgust 1821, a letter from Sir Humphry Davy to Dr Wollas- 
which experiments are related, which you will have found 
bp of the same kind as those which were communicated by 
Humphry states his experiments to Ijave been 


r'1820, no doubt can arise respectingth^lia- 
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vmg been previous tq ours, though, I can assure you, that wo 
received the number of the Journal in which they are cointnu- 
nicated after my letter to you had been sent off. Be this as it 
may, we cannot help feeling pleased with having been employed 
in making experiments on a subject which attracted the notice 
of so illustrious a philosopher as Sir Humphry Davy. 

I shall now proceed to relate some further experiments; but 
as I keep no minutes of my letters, it is not impossible that some 
of those which I am going to state are already contained in my 
former communication. 

9 

1. Having taken a steel-plate ABC®, Fig. 1. Plate II., we laid 
on it a glass-pane, and on the glass was placed a communicating 
brass-wire K; through this the Iseyden battery was discharged; 
the end E of the wire communicating with the interior coating, 
the end F with the exterior coating of the battery. The steel- 
plate became magnetic by the discharges; the whole of the part 
ABFE having acquired a north, and the part FCDF a south pole. 

2. We took a square plate of steel ABCD, Fig. 2.; on this, 

as usual, was laid a glass-plate, and on this a connecting brass- 
wire, bent as shewn at EFG1IIKL. Through this wire the 
electric discharge of the battery was transmitted, and the steel- 
plate became magnetic, as shewn in the diagram. The end L 
of the wire communicating with the interior, the end F with the 
exterior coating of the battery, the parts BF and KC of the 
plate had north, the parts AF and FD had south, magnetic po¬ 
larity. * 

3. We took a steel-cylinder, Fig. 3. of about an inch in dia¬ 

meter, and three inches long, perforated through its axis AB. 
Through this aperture was thrust a glass-tube, open at both 
ends, in which a bra^s copiniunieating-wire was placed. Re¬ 
peated powerful electric discharges gave no magnetism whatever 
to the cylinder. ““ 

4. Wc had a steel-cylinder. Fig. 4., made of two halves, 
kept together by two brass-rings, and perforated in the same 
manner as that described in the former experiment. When 
brass-rings KL and IH are taken off, the cylinder separates, hfe 
to two halves ABMG and CDEF. Through the axispf'tbll 
cylinder* whilst kept together by the ring* 1 ', & 4 * 0 &g. 

Were passed, and the 1*3 Imdcr, as iu the former 
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ed no magnetism; but when taken asunder, both halves were 
found magnetic* each having an opposite pole to die other. On 
joining them again, all magnetism disappeared, but on sepa¬ 
rating than, it shewed itself again. 

5. We took a steel-disk, Fig. 5., of about one inch in dia¬ 
meter, perforated in its centre, in which was placed 0 glass-tube, 
containing the wire through which the electric-battery was re¬ 
peatedly discharged. AB is the steel circular disk; and. CD the 
hole in its centre, through which is stuck the glass-tube, EF. 
The strongest discharges could not make this disk show any 
magnetism; but when ityjvas cut with a chisel in the direction of 
any ofdts diameters, for instance GH, both halves became mag¬ 
netic, each having a pole opposite to the other. Thus, GAII 
was the north, and HBG the south jx>le. When again joined 
together, no polarity appeared. 

6 . As it might be suspected that the cutting of the disk with 
the chisel made it magnetic, another disk was cut through, with¬ 
out passing the electric discharge along its axis. It was not, 
however, found to be magnetic. 

7- Over a slip of brass ABCD, Fig. 6., was laid a glass-plate 
KLHI. Over the glass, the communicating-wire EF of the 
clectric-battcry went across. In the brass was a small hole G; 
and in this a steel-needle, not magnetic, was stuck perpendicular¬ 
ly. After passing the discharge through EF, it became strong¬ 
ly magnetic. 

8.1 shall now proceed to describe two Jery convenient electro¬ 
magnetic apparatuses, made by my ingenious friend M. Van den 
Boss. They are intended to show magnetism to be communi¬ 
cated to wires through which a galvanic current is circulating. 
ABCD, Fig. 7. is a copper, and EFGH a zinc, square plate, of 
about three centimeters side, kept from touching each other by 
the interposition of some small piece of wGod LM. Both plates 
jarfe attached and Suspended to slender brass-wires, OP and IIS. 
The wire OP enters at P, in the hollow space formed by a case 
of Very thin quills inserted together, and two decimeters long, 
Theend of the wire comes out of the quill at the Cud T, and 
' rfctUrns, bei»g wound as a spiral round it externally to the other 
* J $sd» again enters the quill, and proceeds by a right 

^ sfla&ffc coming out, it descends, and is attached to the 
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other plate. The whole is suspended in equilibrium to some 
silken untwisted thread XZ. It may be observed, that the dis¬ 
tance P S, ought not to be so large as drawn in the figure^ and 
care should be taken to prevent the spiral twisted round the 
quill-tube from touching the wires P and S. The plates are now 
dipped in dilute acid, and the whole is suspended at X. Now, if 
a strong magnet is brought near T or X* it will show a strong 
polarity, by its attraction or repulsion. Thus, the apparatus, 
with no other galvanic-battery but the two small plates, shows 
the same phenomenon for which M. Ampere uses the instru¬ 
ment represented in Plate ii. Fig. 3. * o^that gentleman's paper 
on electro-magnetism, and which requires a pretty strong galva¬ 
nic force. • 

Another instrument delineated bv M. A mpere, Fig. 2. Plate iii. *f* 
may be more easily constructed thus: A brass-wire AC, Fig. 8. 
rests at its bent end A in a cup containing some mercury, and 
is very moveable in azimuth round this point. The other end 
C, passes through the centre of a circular piece of thin paste¬ 
board, and then forms spiral turnings round this circular piece. 
The wire is attached by linen or any thread to the disk, the 
diameter of which, in my instrument, is about eight decimeters, 
there being about fourteen windings of the spiral. To its end 
B is suspended another wire, whose end reaches again the sur¬ 
face of the mercury in the small cup D. The wires of the two 
poles of a gaHanie-battery are in contact with the mercury in 
the cups A and 1). 1\ is required that the end of the wire A, 

on which the apparatus rests, should have a'\ery free motion 
on a point placed in the middle. The plane of the disk will 
place itself in a situation perpendicular to the magnetic meri¬ 
dian, when the cups A and D communicate with the opposite 
poles of the battery. 

I received, some days since, the apparatus lately contrived 
in England by Mr Faraday, of which 1 have not yet found a 
description in any of the Scientific Journals, but which I expect 
to find in your next number. This little apparatus works to 
admiration.' No other shows so clearly the magnetism .of 
connecting wire. For if a strong magnet is brought near 

■* See this Journal, Vol, IV., Plate VIII. Fig. 3. 

t See Journal, Vol. IV„ ; Plate VIII. Fig. 7. 
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of the pendulv«%wire AB, Fig 9. it is strongly attracted 1 
Believe me, Dear Sir, very sincerely yours, G. Moll. 
Utrecht, December 1821 . 


Art. IV.—Barometrical Observations made at the Fall of the 
StaMach , by J. F. W. Herschlx, Esq. F.R. S.L. & E., 
and .Charles Babbage, Esq. F. R. S. L. & E. In a Let¬ 
ter from Mr Babbage to Dr Brewster. 

My Dear Sir, 

I promised a short time since to send you an account of some 
barometrical observations made by Mr Herschel and myself at 
the Fall of the Staubbach, during last summer. There are 
some circumstances attending the observations at the foot of the 
great fall, which seem worthy the investigation of other travellers 
who may visit the magnificent valley of Lauterbrunnen, and who 
may have more time than we had for the inquiry. 

The finest view of this beautiful cataract, is that which pre¬ 
sents itself to the traveller on descending the Wenger Alp, on 
his way from Grindelwald and Lauterbrunnen, as it is there only 
that the upper fall becomes visible. 

I have assumed the ground-floor of the inn where we were 
accommodated, as the point to which all the measurements are 
referred. There arc several reasons for tins, amongst which 
may be mentioned, that I had previously determined very ac¬ 
curately its height above the stream which passes through the 
valley, and that the observations I made at the inn were not 
completed until the instrument had in both cases been exposed 
to the atmosphere a full hour. 

We left the inn a few minutes after seven in the morning, 
and following a circuitous path, arrived’ in little more than an 
hour at a small wooden bridge, which traverses the torrent at 
some distance above the upper fall. It descends from this spot 
with great ^rapidity; and finding it inconvenient to follow its 


‘ '■ *— ■ if • |ll rr i I"-*-..—. . 1 1 .— 1 

* As this ingenious apparatus was described in our last Number, viz. Vol. VI., 
p. 178., Withou t a reference to a figure, it may be Sufficient to state, that tn Fig. 9. 
the brasd piUar i CD the copper-rod; £ the shallow giass-c&p with mer. 

the magnet; G the descending rod of metal; H the cylindrical cup; I the 
fisur magnet; and K ihe thick wire descending from the rod aboie. See the 
pfy Jtaww&voL m p. ?$£ 
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bank* vte arrived, by a lifttle circuit, at the foot of the upper fall. 

’ The water descends from a projecting ledge in a wide sheet; 
and it appeared that a traveller might, in any season, walk be¬ 
tween the fall and the rock, without being wetted by its waters. 
We now followed the bank, and in a short time, by a very steep 
descent, reached the top of the great fall. On the left side, 
looking down the stream projects a rock, over one part of which 
the torrent precipitates itself. From this spot, the valley, and 
the trees at the foot of the fall, arc visible; but that point where 
the water reaches the ground cannot be seen. The stream had 
worn a channel in the limestone rock for some distance above 
the fall; and after being precipitated over the edge, at about 
forty feet below, strikes very obliquely against a rock on the 
left side. This gives it an inclination in its downward course, 
w r hich makes it appear to be slightly convex towards the upper 
part of the valley, unless there is a current of air along it, or 
other causes intervene to prevent it. The following are the ob¬ 
servations from which the heights were deduced: 


Station. 

Hour of Day. 

Barome¬ 

ter. 

Attached 

Therm. 

Detached 

Therm. 

No. of 
Obs. 

Inn at Lauterbrunnen, 

h , 

7 10 A.M. 

Inches. 

27.182 

Fahren. 

55®.2 

Reaum. 

9\2 

1 

Staublxich Bridge, 

8 30 

25.7675 

61 

10.1 

2 

Foot of Upper Fall, 

9 15 

26.026 

59.5 

10.1 

1 

Top of the Great Fall, 

9 30 

26.1402 

55.3 

10.8 

3 

Inn at Lauterbrunnen, 

l>l 7 

27.186 

56.3 

10.8 

1 

Foot of the Great Fall, 

12 20 

27.1137 

57.8 

11.8 

4 


The two observations njade at the inn have been reduced and 
interpolated in the table below : 



Barome¬ 

ter. 

Attached 

Thermom. 

Detached 

1 hermom. 

7 10 A.M. 

8 30 

9 15 

9 30 

U 7 

12 20 

Inches. 

27.1851 

27.1854 

27.1856 

27.1856 

27.1860 

27.1863 

Fahrenheit. 

56°.3 

do. 

do. 

do. 

do. 

do. 

Centigrade. 

lr.so 

12.38 

12.75 

12.88 

13.88 

14.63 


From these I have deduced, by calculating the observatiohs 
according to M. Itimoiid's method, the following heights: 
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Bridge over the Staubkach, above the Ion a; Lauterbrunnen, 

Foot of Upper Fait above Ihn, - - 

Top of the Qtik& Fail above IHn, 

Foot of Gre*tF*Jt above Inn, 

Height, of Greet Fall, - - 

i* 'Mr*Hemhel* using almost the same data, and calculating by 
the tables of Oltmanus, has arrived at results nearly coincident 
With these. 

The stations where we placed the barometer are easily found, 
except that at the foot of the great fall, which I will now de¬ 
scribe more particularly. 

As you approach it by a path at the side of the stream which 
flows from it, the lower part of the fall appears partly hid by a 
heap of debris, consisting of small stones brought down by the tor¬ 
rent The little hill which is thus formed, is almost barren, and 
inclosed by wooden palings. We chose a situation where the 
eye was nearly on a level with the spot where the water reaches 
the ground; and looking for a spot on the hillock, as far as we 
could from the spray of the fall, and on the same level, we no¬ 
ticed a few shrubs, and at that spot placed our barometer. As 
you cross the railings, it is on the right hand, very near them, 
and at the beginning of the few shrubs that grow there. Al¬ 
though the atmosphere, both in the valley and on the mountain, 
was perfectly calm, in the neighbourhood of the bottom of the 
fall there was a strong but irregular cunrent. We made four 
observations, and* os they differ considerably, we took the means. 
They are as follows: 


No. 

Barometer. 

Attached 

Thcrmom. 

t 

^Detached 

Thermom. 



Inches. 

Fahrenheit. 

Beamur. 


1 

27.126 

58° 

TI\8 

B b 

2 

27.106 

57.8 

do. 

Bh 

3 

27.113 

57.8 

do. 

B b 

4 

27.110 

5T.8 

do. 

B h 


27.11375 





The first of these differs so much from the mean, that it ought 
to be rejected as a bad observation; and I should ha?e omitted 
it> if the others had been more accordant amongst each other; 


Feet* 

1485.7 

107&5 

7&4 

1000.1 




made at the Fall of the Stctubbach. • 

hut I wade it with mufch care, and was a considerable time be¬ 
fore f satisfied myself of the adjustments of the two levels. Mr 
Hersefael was in the mean time taking the temperature of the 
water, which he found to be the same as that of the air; whilst 
at the point where it quits the summit, it was between two 
and three degrees of Reaumur colder. I now held Sty hand¬ 
kerchief to protect the instrument from the wind and mist pro¬ 
duced by the fall, whilst my friend made an observation. This 
is No. 2. Finding it so very different from mine, I again made 
one with considerable care. No. S. add *then Mr Herschel made 
No. 4. Amongst some hundred observations, I have not met 
with instances of onr differences t amounting to half or even a 
quarter of that which occurs here; and from the care with which 
the observations were made, I conclude some cause of irregu¬ 
larity operated, of which we were not aware. There are two 
circumstances which seem to have some influence on these re¬ 
sults : one is the state of the atmosphere at the foot of the fell, 
and as high as a thousand feet above it, being in a state of satu¬ 
ration with regard to moisture; the other, is the violence of 
the wind which is formed by the descending torrent, and which 
eddies about with rapidity inM|g|l directions. Notwithstanding 
the differences in the observations, I am inclined to believe the 
mean to be extremely near the truth. At the bottom of a mea¬ 
dow immediately below the inn, there is a small stream, and a 
fish-box at its junction with the river which waters the valley of 
Lauterbrunnen. The ground-floor of the inn is 114.6 feet above 
this spot. I remain, my Bear Sir, truly yours, 

e C. Babbage. 

Devonshire Street, j 
Portland Place, > 

Dec. 7. lflfll. ) 


Art. V.— -On the Determination of certain Secondary Faces in 
Crystals , which require neither Measurement nor Calculation . 
By A. Lew, M. A. of the University of Paris. Communi¬ 
cated by the Author. 

The observation of the several polyhedrons, dr crystals pre¬ 
sented by the same crystallised substance, naturally leads us to in- 
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quire, whether there is any relation between these different forms*. 
Many remarkable results have been obtained by the investiga¬ 
tion of this question. These results, together with the necessary 
methods for verifying their exactness, and resolving the problems 
to whicl^|hey give rise, compose the science of crystallography. 

The, two principal facts hitherto ascertained, are, . 

lafy That for a given series of polyedral forms belonging to 
the same substance, a simple, solid can always be assigned, front 
which all the others may easily be derived* by the replacement 
of its edges and angles. This solid is called the Primitive form 
of the substance. The others are called Secondary. The faces 
of the primitive are called primitive faces; those of the second¬ 
ary crystals secondary faces. Two edges of the primitive are 
said to be similar, when they are of equal length, and intersec¬ 
tions of planes equally inclined. Two plane angles of the pri¬ 
mitive are similar, when they are equal, and formed by similar 
edges. The primitive form is generally found among the crys¬ 
tals offered by the substance, and when put in a proper position, 
relatively to any secondary crystal, all its faces, or at least some 
of them, are found to be parallel to the direction of the cleavage 
of that secondary crystal. 

The mode in which the secondary forms are derived from the 
primitive is this: Let on, ob, oc, Plate II. Fig. 10. be the direc¬ 
tions and lengths of three of the edges of the primitive, meeting „ 
at a solid angle o. Then any secondary crystal may be so placed, 
relatively to these three li$$s, that any one of its faces is found 
to be parallel to such plane as ABC meeting the lines oa , ob? 
oc, in A, B, C, whose distances to o, oA, oB, oC, are found re- 

— , i 

spectively to be very simple multiples, rn, n, P, of oa, ob , oc ; 
or two of them being very simple m/iltiples, the third is infinite. 

If the plane ABC was drawn parallel to a secondary face, 
replacing neither the angle o, nor any of the edges meeting 
in o, but some other angle or edge of the primitive, this 
plane might meet one or two of the lines oa, ob, oc in some 
point of their producement, oa', oV, oc'; hut the distances of 
those points to o, would still be simple multiples of oa, ob, oc. 
From this mode of derivation, it results, that in secondary crys¬ 
tals, the derivations alone of the faces are considered, and that 
two identical secondary forms are neither two equal or two simi- 



Crystals fequiring neither Measurement nor Calculation. 229 

Jar polyedrbns, but two Solids composed of the same number of 
‘ faces, and such that when both are put in position with the pri¬ 
mitive, all the faces of the one are parallel to all the faces of the 
othet. Upon this first result of crystallographies! researches, 
M. Haiiy has built his theory of decrements, supported by so 
many facts, and so much ingenuity. It is well known, that in 
that theory, a secondary face, such as ABC, Plate VIII. 
Fig. 10. is said to be the result of an intermediary decrement 
upon the angle o of the primitive, by m rows parallel to the 
edge oa, n rows parallel to the edges' o\, and p rows parallel 
to the edge oc. If m — n, then AB is parallel to the diagonal 
ab of the face oab of the primitive, and the face ABC is then 
the result of a decrement upon the plane angle oab, by m rows 
in breadth, and p in height. Lastly, if p is infinite, then 
ABC becomes parallel to the edge oC, and is said to be the re¬ 
sult of a decrement upon that edge by rn rows in breadth and 
n in height. It will be more simple in what follows, to call m, 
n, p the indices of the face ABC. 

The second important result of Crystallography, is what has 
been called the Law of Symmetry. It consists in this, that, with 
very few exceptions, when any edge or angle of the primitive is 
found to be replaced by a secondary face resulting from a cer¬ 
tain decrement, all the similar edges or angles are equally re¬ 
placed by faces resulting from similar decrements. 

This once understood, all questions of crystallography may 
be reduced to problems of solid geometry, and may be resolved 
by plane and spherical trigonometry. The data are the inci¬ 
dences of the secondary faces with each other and with the pri¬ 
mitive ; the unknown quantities, the linear dimensions of the 
primitive, and the indices of the secondary faces. 

To shew in each how to obtain as many equations as 

there are unknown quantities, or, when this is impossible, to' 
point out the best hypothesis that can be made to replace the 
want of equations, wilt he th 6 object of another paper, which I 
shall publish, when I have brought my formula to that degree 
of simplicity which logarithmic calculation requires. 

My object here, is to explain how the indices of certain se¬ 
condary laces can be obtained without either measurement or 
calculation. 

vor.. vi. no. 12 . AmiL 1822. 3 



$80 M. Levy on the Determination of Secondary Faces in 

Although there are three indices, m* n, p, for each secondary 

Vtt fl * 

face, the number of unknown quantities is really only two, -> and -* 

Two conditions are therefore sufficient and necessary to deter¬ 
mine them. These conditions are generally the incidences of 
the face upon two known planes of the crystal; and when they 
are such, calculation alone can determine the law of decrement. 
But in numerous cases, the observation the face to be deter¬ 
mined, having two of its .sides parallel to two edges of the crys¬ 
tal, whose positions relative to the primitive are known, will be 
sufficient to resolve the problem, without the assistance of either 
goniometer or trigonometry. Thus, in Fig. 11. which represents 
a portion of a crystal, the indices of the planes 1, 2, 3, 4, being 
known, those of the plane 5 may be obtained, from the circum¬ 
stance of its two sides ed, ef being parallel to the intersection 
of 1 and 2, and that of 5 and 4. Before explaining how this 
can be done, it is proper to remark, that these parallelisms are, 
in most cases, easily ascertained by the eye alone, from the nar¬ 
rowness of the planes bounded by the parallels. The dispro¬ 
portion of the faces of the crystal often facilitates this kind of 
observation. Besides, when the planes of the crystal are suffi¬ 
ciently brilliant, the reflecting goniometer will readily decide if 
the parallelism does exist or not, and even discover those that the 
eye could not suspect. For it is obvious, that when the crystal 
is so adjusted, as to give horizontally the reflections of an hori¬ 
zontal line upon two different planes of the crystal, any third 
plane, upon which the reflection of the same line would, still be 
horizontal, must be parallel to the intersection of the two first. 
Hence, when the reflecting goniometer is used, after having ad¬ 
justed two faces of a crystal, it &ill be of importance to turn it 
completely round, in order to ascertaiqJf there is any other face 
parallel to the intersection of the two first. 

Now, to resolve the proposed problem: Let m 5i n s , be the 
indices of the plane 5 , relative to three edges, oa> ob, oc, Fig. 10. 
of the primitive; m 4 , n 4 ,y> 4 , those of the plane 4, and so on. 
What is to be done, is to find the values of m s , n 6 , p s , when 
all the others are known. Let oa, ob, oc, be tak,en for three 
axes, co-ordinates, and x, y, z represent the co-ordinates of any 
point 'Parallel to them. Then a, b, c being, as before, the lengths 
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of the three edges oa, o#, oc, the equation of the plane 5, will 
be, 

_JL_ + JL + _5_ - l. 

w 5 a n s b p s c 

since that plane cuts the three axes, at distances from o, equal 
to m 5 a, n & b, p 6 c. In the same manner the equations of the 
four planes, 1, 2, 3, 4, will be respectively. 


x ?/ z , 

-j_i __ = 

m x a'n x b^p x c % 

x . If z ~ 

- q_ -i-~ -}_ -= 1. 

w 3 a n a b p a c 

JL- + JL + J- = 1. 

w 3 « n 5 b p s c 


x If z , 

_ __ ^ _'L__ _ — j 

«? 4 a b p± c 

To express that the intersection of I and 5 is parallel to that 
of 1 and 2, it is sufficient to write that their projections upon a 
third plane arc parallel; since those two lines are in the same 
plane 1. By eliminating z between the two first equations, the 
equation of the projection of the intersection of 1 and 2 upon 
the plane oab is obtained ; 

,{ - 1 - L-Uy!' -L_ }=±_±. 

lm,p a u m a p l a J p u b n a p , 6 J p, 

In the same manner, the equation of the projection of the line 
of intersection of 1, and 5, is, 

r f 1_1_ \ J 1_1 1 __ 1__I 

\m 1 p 6 a m t p x aS ^\n l p 0 b n 5 p x bS p 5 p x 

These equations being those of parallel lines, the ratio of the 
coefficients of x and y hvihe first, must be equal to the ratio of 
the coefficients of x and y in the second. This, after reduction, 
gives, 

V 1? 

n a --m a n l )szm l m e (p x n t —n x p 9 y-^ — n, n a (p x p a ) 

V 

By changing in this equation m 1 , n 1 ,p l into m 3J n 3 p S) and 
m a> n *> P< 2 > i&o wi 4 , w 4 , p 4 , we shall get the equation expressing 
the parallelism between the line of intersection of 5 and 3, and 

a 2 


a 
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that of 3 and 4. From these two equations, the values of — <■ 
and arc readily found. 

(J _LV_J_ 1 \ , ( J_L_Y—-_--^ 

P* m ” 5 » 4 / v»i»« » 8 »iiAv 4 m 4 p , J 

~(JL _L Y JL-.-M + ( — l ~— lL_Y -- 1 -_ -A 

'Pi m * P^i^Pt Pi n J ' n lP* »*PiA« 5 F 4 m 4 iV 

By writing in this formula m for n, and reciprocally, the va- 
t 

lue of ~ is obtained. 

If the two faces 1 and 2 are supposed to be parallel to a dia¬ 
gonal of the primitive—to ab, for instance, then the new face 5 
will be parallel to the same diagonal. In that case, m x — n u 

and m Q =n <t . the values of — and ~ 5 - become both the same, 

m 6 n s 

and, by reduction, equal to 

_1 

(n 3 wii —m 3 n x ) 

ry. _LW_!_L_\ 

\n;p t P,m J. 

ini,n 1 ,p l i rn s ,n i9 p if have entirely disappeared from this 
formula; and it should be so, since the condition of being pa¬ 
rallel to a diagonal of the primitive, dpcs not depend upon any 
secondary plane. If the two faces 1 and 2 are parallel to an 
edge, to oc, for instance, then 5 is parallel to the same; p 1 and 

p 3 are infinite. The values of -£ and ~ become so too, 

nt s n s 

when the infinite is substituted for p x and p a in the general for¬ 
mula. But if, before making the substitution, we divide the 
one value by the other, we then get 

1 1 


m <r _ V 4 P 8 »4 

n s l _1_’ 

™*Pt .^P> 

These three formulae, the first principally, are no? very simple; 
but it must be observed, that the problem has been resolved! in 
the greatest degree of generality. In most cases that occur, they 
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will be considerably simplified, and frequently dispensed with. 
They might have been obtained in a very different way, by a se¬ 
ries of similar triangles. The preceding method has been thought 
more simple and more direct. However, as the other may be 
used with advantage in some cases, it will not perhaps be useless 
briefly to indicate it. 

By the extremity c of the edge oc of the primitive, Fig. 12., 
let the planes cHG, cKL, cMN, cPQ, be drawn parallel to 1, 
2, 3, 4, the distances oH, oG, &c. will be known, and equal to 

7b 771 p m 

- b, —1 a , &c. The intersection of 3,and 2 will be parallel to 

Pi Pi ' 

oE, that of 3 and 4 to oF. The new plane 5 will therefore be pa¬ 
rallel to the plane oEF; and if the ljne EF is drawn, ©A will be 

equal to and oB to Now, to find the values of these, let 

Ps Pt 

ER, Vs, be drawn parallel to oh. It is very obvious, that 
knowing oG, oil, oK, oL, the values of ER, oR may easily be 
found by similar triangles. Those of F# and os are not more 
difficult to obtain, and from these four, oR, RE, os, sV, the 
values of oA and oB are easily deduced. This would lead to 
the same formula. 

These formulae, although they are complicated, are remark¬ 
able. They contain neither a, nor b, nor r. Therefore, the li¬ 
near dimensions of the primitive form are not requisite to deter¬ 
mine the laws of decrements of the faces under consideration. 
This remark proves, also, that it is not possible to find the va¬ 
lues of the linear dimensions of the primitive, from any obser¬ 
vation of parallelism between the edges of a secondary crystal. 
The values of m,, n x , p x * &c. being simple numbers, it is ob¬ 
vious, from the nature of the functions of them, which repre¬ 
sent the values of m 5 , n § ,p s ,\hat the values of these last quan¬ 
tities will never be nerj£ large numbers. It is necessary to 
add, that when these formulae are used, m x , for instance, must 
be taken negatively, if the face whose indices are m x , 
cuts the edge oa, Fig. 10., in its prolongation oa'. The same 
observation applies to any other index. 

To shew at once the importance and use of what precedes, I 
shrill apply it to the determination of the several nullifications of 
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the Red Oxide of Copper and the Oxide of Tin, which Mr 
Phillips has givenihthe 1st and 2d volumes of the Transactions 
of the Geological Society, 

Mr Phillips, in his paper on the Red Oxide of Copper, has 
described six modifications of that substance, the incidences of 
the planes of which he could not measure. Out of these six, 
five may, however, be determined without knowing any angle, 
supposing the parallelisms which exist in Mr Phillips’ drawings 
to be correct. 

For this investigation, it will be more simple to consider the 
cube, instead of the ^ctohedron, as the primitive form of the 
substance. Once the indices relative to the cube are known, 
those relative to the octohedron may be obtained without diffi¬ 
culty. 

Let oa, ob y oc, Fig. 18., be the edges of the cube, to which 
all the secondary faces are to be referred. 

It is evident, first, That the faces of the octohedron result 
from a decrement by one row upon the angles of the cube, and, 
consequently, that the three indices of that face which replaces 
the angle o, will be equal to each other. 

Second Modification. —The planes of this modification being 
those of the rhomboidal dodecahedron, result obviously from a 
decrement by one row upon the edges of the cube ; J so that, of 
the three indices relative to any one of them replacing one of the 
edges oa, oby oc , one will be infinite, and the other two equal. 

Fifth Modification. —The Fig. 81. (Plates to the 1st vol. of 
the Trans, of *ihe Geol. Society), shews that one plane of this 
modification is parallel to the diagonal ac. Fig. 13., and to the 
intersection of the two planes of the w second modification which 
replace the edges oa, oc. The new face being parallel to a dia¬ 
gonal, the second of the precedittg formulae must be used. In 
the present case, m s = 1, n 9 = 1, =r oo, = oo, n % = 1, 

® 4 = 1. These substitutions being made, the value of is 

n a 

found to be equal to 2. Therefore, the fifth modification re¬ 
sults from a decrement by two rows in breadth upon the angles 
of the cube. 

Third Modification. —The planes of this modification are 
evidently parallel to the edges of the cube, and one of them is 
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also, by Fig. 107. parallel to the intersection of the two planes 
^ of the fifth modification, replacing the angles aoc 9 oed, Fig. 4. 
Here the third formula must be used, and the following values 
substituted in it. 

m 3 =2 p 3 = 2 n 5 = 1. 

m 4 = 2 pt = 2 » 4 = 1. 

Then, — = g. ‘ 

n s 

Therefore, the third modification is the result of a decrement 
by two rows in breadth on the edges of the cube. 

Sixth Modification. —Fig. 107. shews* that one plane of this 
modification is parallel to the intersection of the plane of the 
fifth parallel to the diagonal ac, and the plane of the second mo¬ 
dification which replaces the edge oc, and also to the line of in¬ 
tersection of the face of the octohedron which replaces the angle 
o t and the plane of the third which replaces the edge oc. There¬ 
fore, here 

m l = 2 p x — & «, = 1. 
m 3 — 1 = 1 j? t = co. 

w, = 1 n. = 1 jh — 1- 
= 2 n t = 1 p v — ce. 

These values being put in the first formula, give — 2, 

the same values when substituted in - 5 -, give --- — 3. There- 

• n s n s 

fore, p 6 : m s : n r> :: 6:3 : 2. The planes of tl;e sixth modifica¬ 
tion may be consequently considered as the result of an inter¬ 
mediary decrement by sif rows parallel to oc 9 three parallel to 
oa t and two parallel to oh. 

As to the fourth modification, there are not sufficient data to 
determine it, no othe£ parallelism being observable than those of 
the planes of this modification with the edges of the octohedron. 
The indices of the five others being now known, nothing is 
easier than to calculate the incidence of any two of their planes. 

I shall now examine Mr Phillips 1 paper on the Oxide of Tin. 
Its merit is so well known, that I think it almost useless to say, 
that the remarks I am going to make upon it will in no way 
diminish its value, which principally consists in having measured 
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with great accuracy the incidences of the planes of most of the 
modifications he has described, and in having given drawings of „ 
a great many varieties, which, though inexact, are perfectly suffi¬ 
cient to convey an idea of the form. 

Twelve different modifications ere mentioned in this paper. 
For nine of them, the angles of one plane of each upon two 
different faces are given. Eight of these may be determined 
without knowing any angles. But first it is necessary to cor¬ 
rect some errors in the drawings. 

From the angles given, it necessarily follows, that the planes 
of the seventh modification should not only be parallel to the in¬ 
tersection of 1 and 1, as it is indicated in the figures, (see 
Plates 18. and 19. to the $d, volume of the Transactions of the 
Geol. Soc.), but also to the line of intersection of 2 and 5. 

2dly y That the planes of the sixth modification parallel to the 
lateral edges of the prism, should also be parallel to the inter¬ 
section of two corresponding planes of the seventh modification, 
the one belonging to the superior, the other to the inferior sum¬ 
mit. of the crystal; or otherwise, that the line of intersection of 
the sixth and seventh modification should be perpendicular to 
the lateral edge of the prism. 

All the drawings in which these parallelisms do not exist, are 
consequently incorrect, or the faces marked with the same fi¬ 
gure do not belong to the same modification. These parallel¬ 
isms are the essential character of the sixth and seventh modifi¬ 
cation, in the same manner as it is the essential character of the 
4th, 6th, 6th, to‘•be parallel to the axis of the prism, of the face p 
to he parallel to the intersection of two adjacent planes of the 
second modification*; and unless it is argued that it is not neces¬ 
sary to indicate the latter parallelisms in the drawings, I see no 
reason why the former should net'be preserved in the represen¬ 
tation of the crystal. * > 

Now, nothing is easier than the determination of the modifi¬ 
cations. For the sake of simplicity, I shall here, as in the red 
oxide of copper, assume an hypothetical primitive form. It will 
he a square prism, whose lateral faces will correspond to the first 
modification, and the altitude of which will lie determined by 
supposing the faces p to be produced by a decretftent by one. 
row on the angles. 
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Then, obviously. 

The second modification will be the result of a decrement by 
two rows in height on the edges b of the bases. 

The third is then the base of the prism. 

The fourth, from a decrement by one row on the lateral 
edges. 

The fifth can only be determined by the incidence of one of 
its planes on 1. The angle given by Mr Phillips makes it the 
result of a decrement by three rows on the lateral edges. 

From the two parallelisms mentioned before, relative to the 
seventh modification, and by the use of* the second formula, it 
will be found, that this modification is the result of a decrement 
by five rows in breadth on the angles of the lateral faces of the 
prism. 

The sixth modification, from the parallelisms before ascer¬ 
tained, will, in an analogous way, be found to result from a de¬ 
crement by five rows along the lateral edges. 

The faces of the ninth modification are at once parallel to an 
edge of the base of the primitive and to the intersection of two 
planes of the seventh modification, (see Plate 21.) They are 
therefore produced by a decrement by fiye rows in height on the 
edges of the base. 

Lastly, the eleventh modification is produced on the same 
edges, by a decrement by one row being parallel to the line of 
intersection of two adjacent faces, Plate 23. There would be 
no difficulty now to find the indices of these modifications rela¬ 
tive to the octohcdron, and.to calculate the Incidences of any 
two planes having once measured 2 on 1. 

The conclusions to tw drawn from the preceding observations 
arc, that the parallelisms which frequently exist between the 
edges of a crystal, are of great importance; they are a proof of 
the simplicity of tht structure. They enable us, without mea¬ 
surement, to determine a secondary face, when they are observed 
to exist between two sides of that face and two known edges of 
the crystal. The measurements in that case have no other use 
than to try the accuracy of the goniometer, and the perfection 
of the crystal. When a crystal is described, these parallelisms 
should life carefully mentioned: in the rough drawings, they 
should be preserved as nearly as possible. In exact drawings, 
flic orthographic projection should always he used. • 
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Art. VI .—On the Effects of MagnetiSir on Chronometers . By 
PeterLecount, Esq. *. In a Letter to Dr Brewster. 

Sir, 

The following observations on Chronometers are much at 
your service, if you think them worthy a place in your Journal. 

X4ind by your last Number, that the subject of the iron in 
ships affecting Chronometers, has employed Mr Barlow’s atten¬ 
tion as well as my own, and that he attributes it to the same 
cause that I do, viz. a ( portion of fixed magnetism in the steel 
of the balance or its spring. For my part, I think it will not 
be found possible to ascertain any shiprate for chronometers, 
which shall correct the errors*arising from this cause, from the 
direction and strength of the attraction of the iron in a ship 
undergoing such considerable change as it does in different 
dips. I always considered the remedy to lie alone in the hands 
of the maker, who should carefully ascertain that no steel what¬ 
ever in a chronometer possesses any fixed magnetic quality; 
and I pointed this out to a chronometer-maker in London, in 
November 1820, shewing him, amongst a number of balances, 
those which had any portion of fixed magnetism, and those 
which had not, &c.; but it is requisite, that, in this respect, not 
only the balance and its spring should be attended to, but that 
all the steel in the instrument should be deprived of this qua¬ 
lity, particularly the steel-spindles of the fusee, barrel, &c., for 
it is to magnetic attraction, residing wholly in the machine, that 
I attribute the alteration which takes place in the rates of chro¬ 
nometers on shore in different parts of the world, and which is 
often very considerable. These attractions may act in several 
ways; if there is fixed magnetism jn the balance, and variable 
magnetism in the spindles of the wheels, the rate may be alter¬ 
ed by any considerable alteration in the dip, as the direction 
and strength of the variable magnetism will thereby become 
changed; the same effect may be produced, if the fixed mag- 

- ! ------- 

• Mr Lecount is already known to the public by his interesting work “ On 
the Changeable Magnetic Properties possessed by all Iron Bodies, and the diffe¬ 
rent effects produced by the same on ships' compasses, from the position of the 
ship's head being altered,” Lond. 1820. Some account of his Observations wiU 
pc found in this Journal, VoL IV., p. 296., &c. and p. 436.—Eo. 
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netisra is in the spindles of the wheels, &c. and the variable 
magnetism in the steel* of the balance,—the balance-spring will 
likewise be acted on under similar circumstances. I should 
therefore think it absolutely necessary, that all the steel in the 
machine should be divested of the fixed magnetic quality;— 
the variable ones will have no effect on each other: this can al¬ 
ways be done by the action of fire, and if die mechanic, in the 
process of hardening and tempering the steel, always carefully 
cools it in a direction at right angles with the dipping-needle, it 
will rarely be found to possess any portion of fixed magnetism, 
as, on the contrary, it will be found, that small steel bodies, if 
heated red hot, and cooled in the direction of the dipping-, 
needle, will often acquire this quality. 

I am of opinion, that this fixed magnetism, if carefully ex¬ 
cluded from the machine at first, will not be found to return 
from the continual motion of its parts. 

A very necessary precaution with respect to the use of these 
instruments, is always to hang them up on board ship at a con¬ 
siderable distance from the compasses. I have known an excel¬ 
lent chronometer rendered useless for the time, by being kept 
within two feet of the cabin compass, and which, when removed 
to a different part of the cabin, performed remarkably well. 

While, on this subject, I cannot help expressing my surprise, 
that although it has long been shewn that the true form for the 
teeth of machinery, which will prevent friction, is that of an 
arc of an epicycloid,* yet this has never been adopted in chro¬ 
nometers. I can only suppose it to arise frofn the difficulty of 
reducing such small teeth to the form of that curve. If I 
thought it likely that the makers of these instruments would 
adopt this form of the teeth, I should be happy to propose an 
easy method of arriving at? it for the smallest wheel used in 
them *. I am, Si>*, y*ur obedient Servant, 

Hi? Majesty’s Ship, Queen Charlotte,") I*KTP.il Lk COUNT, 

Portsmouth Harbour, /• Midshipman in the Royal Navy. 

JVbuero/w 10. 1821, j 


* A simple and practical method of giving the epirycloidal form to the teeth 
of small wheels, is a desideratum in Mechanics, and Mr Lecount will do a great 
service to c^tch and clock makers hy communicating his method—Kt>. 
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Art. VII.— Extracts from Dr Hibbert's Description qf the 
Shetland Islands* 

rn 

JL HE learned and valuable work from which we have made 
the following extracts, has been just published by Dr Hibbert, 
under the title of “ A Description <f the Shetland Islands , 
comprising an Account of their Geology , Scenery , Antiquities f 
and Superstitionsf and will be perused with much interest by 
the geologist, the antiquary, and the general reader. 

As our geological readers have already been made acquainted 
with Dr Hibbert’s Mineralogieal Survey of Shetland, through 
the medium of this Journal *, we shall limit our extracts at pre¬ 
sent to those objects of general science which will be more inte¬ 
resting to another class of readers. 

I. Account of the Pursuit and Capture of a Drove of Whales. 

I had landed at Mr Leisk’s of Burra Voe in Yell, when a 
fishing-boat arrived with the intelligence that a drove of Ca’ing 
Whales*!* had* entered Yell Sound. Females and boys, on hear¬ 
ing the news, issued from the cottages in every direction, making 
the hills reverberate with joyful exclamations of the event. The 
fishermen armed themselves with a rude sort of harpoon, formed 
from long iron-pointed spits;—they hurried to the strand, launch¬ 
ed their boats, and at the same time stored the bottom of them 
with loose stones. Thus was a large fleet of yawls soon collect¬ 
ed from various points of the coast, which proceeded towards the 
entrance of the Sound. Some slight irregular ripples among 
the waves shewed the place where a shoal of whales were ad¬ 
vancing. They might be seen sporting on the surface of the 
ocean for at least a quarter of an hqur, disappearing, and rising 
again to blow. The main object was to drive them upon the 
sandy shore of Hamna Voe, and it was soon evident that, with 
their enemy in their reay, they were taking this direction. , Mpst 
of the boats were ranged in a semicircular form, being at the 
distance of about 50 yards, from the animals. A few skiffs, 
however, acted as a force of reserve, keeping at some little dis- 

,* Sec this Journal, Vol. I. p. 296. and Vol. II. p. 6T. 

•f* The Casing Whale, under the name of Dclphinua Dcductor , is figured in Cap¬ 
tain Scorsih.v's vrork on the Arctic Regions. It seldom exceeds 22 feet in length. 
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fcance from the main body, so that they might be in readiness to 
intercept the whales, should they change their course. The 
sable herd appeared to follow certain leaders; who, it was spoil 
feared, were inclined to take any other route than that which 
led to the shallows on which they might ground. Immediately 
the detached crews rowed with all their might, in order to drive 
back the fugitives, and, bv means of loud cries and large stones 
thrown into the water, at last succeeded in causing them to re¬ 
sume their previous course. In this temporary diversion from 
the shore, the van of the boats was tbyown into confusion ; and 
it was a highly interesting scene to witness the dexterity with 
which the Shetlanders handled their oars, and took up a new 
semicircular position in rear of the whales. Again the cetacea 
hesitated to proceed into the inlet, and again a reserve of boats 
intercepted them in their attempt to escape, while a fresh line 
of attack was assumed by the main body of the pursuers. It 
was thus that the whales were at length compelled to enter the 
Harbour of Hamna Voe. Then did the air resound with the 
shouts that were set up by the boatmen, while stones were flung 
at the terrified animals, in order to force them upon the sandy 
shore of a small creek; but before this object coukl be effected, 
the whales turned several times, and were as often driven back. 
None of them, however, were yet struck with the harpoon; for 
if they were to feel themselves wounded in deep water, they 
would at all hazard.? betake themselves to the open sea. The 
leaders of the drove soon began to ground, emitting at the same 
time a faint murmuring cry, as if for relief; the sand at the 
bottom of the bay was disturbed, and the water was losing its 
transparency. The shoal of whales which followed increased, 
as they struck the shore, the muddiness of the bay;—they mad¬ 
ly rolled about, irresolute from the want of leaders, uncertain 
of their course, and so greatly intimidated by the shouts of the 
boatmen, and the stones that were thrown into the water, as to 
be easily prevented from regaining the ocean. Crowds of na¬ 
tives of each sex, and of all ages, Were anxiously collected on 
the banks of the voe, hailing with loud acclamations the ap¬ 
proach pf these visitants from the northern seasand then be¬ 
gan the work of death. Two men, armed with sharp iron-spits, 
rushed breast-high into the water, and seizing each a fin of the 
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* nearest whale* bore him unresistingly akftig to the shallowest 
part of the shore. One of the deadly foes of this meekest of the 
inhabitants of the sea deliberately lifted up a fin, and beneath it 
plunged into the body of the animal the harpoon that he grasp* 
ed, so as to reach the large vessels of the heart. A long state 
of insensibility followed, succeeded by the most dreadful con¬ 
vulsions ; the victim lashed the water with his tail, and deluged 
the land for a considerable distance: another death-like pause 
ensued; throes still fainter and fainter were repeated with short¬ 
er intermissions, until rt ^length he lay motionless on the 
strand. The butchers afterwards set off* in a different direction, 
being joined by other persons assuming the same functions. 
Female whales, appearing, by their hasty and uncertain course, 
to have been wrested from their progeny; and sucklings no less 
anxiously in quest of those from whose breasts they had re¬ 
ceived their nutriment, were, by the relentless steel of the har¬ 
pooned severally arrested in their pursuit. Numerous whales 
which had received their death-wound soon lined the bay, 
while others at a greater distance were rolling about among the 
muddy and crimsoned waves, doubtful whither to flee, and ap¬ 
pearing like oxen to wait the return of their slaughterer. Wan¬ 
ton boys and females, in their anxiety to take a share of the 
massacre, might be observed to rankle with new tortures the 
gaping wound that had been made, while, in their blood-thirsty 
exultation, they appeared to surpass those whose pore imme¬ 
diate duty it was to expedite the direful business. 1 At length 
the sun set upon a bay that seemed one sheet of blood : not a 
whale was allowed to escape ; and the strand was strewed over 
with carcases of all sizes, measuring from six to twenty feet, and 
amounting to not fewer than eighty fci number. Several of the 
natives then went to their homes in ordpr to obtain a short re¬ 
pose ; but as the twilight in this northern latitude was so bright 
as to give little or no token of the sun’s departure, many were 
unremittingly intent upon securing the profit of their labour; by 


separating the, jobber, which was of the thickness of three or 
was supposed that the best of these whales 
w 0 u 1 «Mh& about a barrel of oil; and it was loosely computed 
re oh an average worth from JL. 2 to L. $ Ster- 
the value of the largest being as much as L.6. 
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The division of the profits that accrue from these whales, was, 
from very ancient times, regulated by strict laws, which on the 
introduction of feudality varied from those of Denmark. 6< As 
soon,” says Mr Gifford, u as the whales are got ashore, the 
Bailie of the parish is advertised, who comes to the place, and 
takes care that none of them are embezzled; and he acquaints 
the Admiral thereof, who forthwith goes there, and holds a 
Court, where the Fiscal presents a petition, narrating the num¬ 
ber of whales, how and where drove ashore; and that the Judge 
thereof may give judgment thereupoh, ^according to law and the 
country practice. Whereupon the Admiral ordains the whales 
driven on shore to be divided into three equal parts; one of the 
parts to belong to the Admiral, one part to the salvers, and 
one-third to the proprietor of the ground on which the whales 
are driven ashore; and he appoints two honest men, who are 
judicially sworn, to divide them equally. The minister or vicar 
claims the tithes of the whole, and commonly gets it; the Bailie 
also claims the heads for his attendance, and if the Admiral 
finds he has done his duty, the heads are decerned to him, 
otherwise not.” In consequence, however, of frequent disputes 
that took place on this tripartite division of the whales, the Earl 
of Morton, who was invested with the droits of Admiralty, ap¬ 
pears to have compounded with the landed proprietors of Shet¬ 
land, by agreeing to accept a definite sum for his share of the 
capture; but his successors have, I believe, relinquished the 
claim altogether. 

II. Account of* the Ling Fishery at the Haaf. 

On the north of the parish of Northmavine, the low hilly 
ridges, formed by the sea ihto deep fissures or caverns, termi¬ 
nate in a line of ragged coast, agreeably diversified by a long 
narrow peninsula of green land jutting out far into the Northern 
Ocean, which is named Feideland, an appellation of true Scan¬ 
dinavian origin, that is explained by Debes, in his description 
of Feroe. He observes, that where grass is found so abundant 
and juicy, that oxen feed thereon both winter and summer, such 
places ar£ named Feidelands; and it is very remarkable, he 
adds, that •Jvhere there are any Feidelands, they invariably turn 
to the north-east and north. Every where the coast is awfully 
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mid, the peninsula is broken on each side into steep precipices, 
exhibiting now and then a gaping chasm, through which the 
sea struggles, while numerous stacks rise from the surface of a 
turbulent ocean,-—the waves beating around them in angry and 
tumultuous roar. This is a great station for the ling fishery, 
which commences in the middle of May, and ends on the 18th 
of August. When any fishermen resort, for the first time, to a 
convenient place of this kind, they are allowed by the law to 
build for themfseives huts, on any site which may be uninclosed, 
uncultivated, and at a distance of not more than 100 yards from 
the high water-mark. These are constructed of rude stones, 
without any, cement, being made no larger than is sufficient to 
contain a six-oared boat’s crew. The men form the roof of 
thin pieces of wood, on which they lay turf;—they then strew a 
little straw upon the ground, and snatch from their severe la¬ 
bours a short repose. On the narrow isthmus of low marshy 
land, that connects the peninsula of Feideland to the Mainland, 
is interspersed, with all the disorder of a gypsey encampment, 
a number of these savage huts named summer lodges , and in the 
centre of them is a substantial booth, used by a factor for curing 
fish. Here I met with excellent accommodation, owing to the 
kindness of Mr Hoseason, who had sent from his house at Loch- 
ehd every refreshment I might need, together with a comfort¬ 
able bed for the evening. Feideland is a place possessing no 
little interest; a remarkably busy scene is presented by the 
numerous crews sailing to the Haaf, or returning from it ludeu 
with fish ;—some men are busily engaged in weighing the stock, 
of ling, cod and tusk, as it is brought in to the factors; others 
in spreading their lines on the rocks to dry, or in cooking, vic¬ 
tuals for their comrades who may *>e employed on the haddock 
grounds, or in brushing, splitting and salting the fish that are 
brought to the door of the booth. But to the naturalist, Feide¬ 
land presents attractions of no mean kind; the numerous rare 
marine productions that are continually drawn up by the lines 
6f the fishermen, which a small perquisite might induce them to 
preserve and bring to the shore, would richly repay him for 
lingering several days in such a station. ^ 

I shall now take an opportunity of giving an account of the 
Ling Fishery, as it is prosecuted at the Haaf. 
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The ilaaf is a name, applied to any fishing-ground on the 
* outside of the coast, where ling, cod, or tusk may be caught. 
Not much above a century. ago, the fishery for ling and cod 
was prosecuted much nearer shore than it is now, and fishing 
places, designated Raiths> were pointed out by certain land¬ 
marks called Meiths, so that every one knew his own raitli, and 
any undue encroachment upon it was considered no less illegal 
and actionable, than if-it had been upon a landed inclosure. 
The fishermen, however, at the present day, find it their interest 
to seek for ling at a much greater distance, even to the extent 
of thirty or forty miles. 

The men employed at the Haaf are from eighteen years of 
age and, upwards. Six tenants join in a boat, their landlords 
importing for them frames ready modelled and cut out in Nor¬ 
way, which, when put together, form a yawl of six oars, from 
18 to 19 feet in keel, and six in beam ; it is also furnished with 
a square sail. 

On the 25th of May, or 011 the 1st of June, the fishermen 
repair to their several stations. They either endeavour, with 
rod and line, to procure for bait the fry of the coalfish, of the 
age of twelve months, named Pil tucks, or they obtain at the ebb 
mussels and limpets; and then going out to sea six miles or 
more, lay their lines for haddocks, and after obtaining a suffi¬ 
cient supply of these fish, reserve them lor bait. 

The Feideland Haaf being 80 or 40 miles from land, the 
fishermen endeavour toMcave their station in the morning of one 
day, so as to be enabled to return in the course'of the day fol¬ 
lowing. And if, owing to boisterous weather, they have suffer¬ 
ed long detention in their'lodges, the first boat that is launched 
induces every weather-bound crew to imitate tbe example; it is, 
therefore, no unusual circumstance to see, in a fleet of yawls, all 
sails set, and aH oars •plied, nearly at the same instant of time. 
Each lx»at, in the first turn that, it makes, observes the course of 
the sun^ and then strives to be the first which shall arrive at 
the fishing station. 

Some few of the fishermen, during their voyage, supersti¬ 
tious] y forbear to mention in any other name than one that is 
Norse, Or in'some arbitrary word of their own coinage, substi- 
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luted for it, various objects, such, fop instance, as a knife, a 
church, the clergyman, the devil, or a cat. When after a tug.» 
of 30 or 40 miles, the crew has arrived at the Haaf, they pre¬ 
pare to sat their tows r which is the name they designate the lines 
by that are fitted with ling-hooks. Forty-five or fifty fathoms 
of tows constitute a blight, and each bught is fitted with from nine 
to fourteen hooks. It is usual to call twenty bughts a pacltic, 
and the whole of the paekies that a boat carries is a Jleet of tows. 
Thus, while a boat in the south or east of Shetland carries only 
two or three paekies, a fleet of tows used on the Feideland Haaf 
amounts to no less than six, these being baited with seldom less 
than 1200 hooks, provided with three buoys, and extending to 
a distance of from 5000 to 0000 fathoms. 

The depth at which ling are fished for varies from 50 to 100 
fathoms. In setting the tows, one man cuts the fish used 
for bait into pieces, two men bait and set the lines, and the re¬ 
maining three or four row the boat. They sink at certain dis¬ 
tances what they call Cappie-stanes , the first that is let down 
being called the Steeth. These keep the tows properly fixed to 
the ground. When all this labour is finished, which, in mode¬ 
rate weather, requires three or four hours, and when the last buoy 
has floated, the fishermen rest for nearly two hours* and take 
their scanty sustenance; but it is lamentable to think, that their 
poverty allows them nothing more than oatmeal bread, and a 
few jjallons of water. Their severe lalxmrs have never yet ex¬ 
cited the commiseration of the British Government; for, owing 
to the excessive duty on spirits* they can rarely afford to carry 
with them the smallest supply of whisky. 

At length, one man, by means of 'the buoy-rope, undertakes 
to haul up the tows,—-another extricates the fish from the hooks, 
and throws them into a place in the stern named the Shot,—a 
third guts them and deposits their lifters and hedds in the middle 
of the boat. Along with the ling that is caught, there is a 
much less quantity of cod and pf the Gadus Brosrae or tusk; 
these are all valuable acquisitions. Six to ten wet lings are about 
a hundm^ weight, and henCe six or seven score of fish are rec¬ 
koned a decent haul,—fifteen or sixteen a very good one,— 
twenty scores of ling are rarely caught, but in such a case, gar¬ 
bage, heads, and small fish, are all thrown overboard, nor can 
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these lighten the boat so much as that she will not appear, ac- 
* cording to the phrase of the fishermen, just lipperwg With the 
water. The skate and halibut which may be taken, are reserved 
to supply the tables of the fishermen. That formidable looking 
fish the stone-biter, (Anarhichus Lupus), is also esteemed good 
eating. When all the tows are heaved up, they are deposited 
in the bow of the boat. 

If the Weather be moderate, a crew does not need to he de¬ 
tained at the Feideland Haaf more than a day and a half. But 
too often a gale comes on,—the men ifrc* reluctant to cut their 
lines, and the most dreadful consequences ensue. About two 
years ago Mr Watson, the respectable minister of Northmavine, 
communicated to the editor of an ^Edinburgh paper a striking 
instance of the misfortunes to which the fishermen are liable. 
In speaking of a number of boats that went off to the Haaf, he 
. remarked, that “ about the time they were laying their lines, 
it blew strong from the south-east, so that it was with much dif¬ 
ficulty they could haul them in again. The storm increased 
and blew off land; two boats particularly were in great distress; 
they having lost their sails, and being quite worn out with fa¬ 
tigue, were able to do very little for their own safety. Luckily 
the wind shifted to the westward, and on the third day the crews 
all reached land, completely exhausted with hunger and labour, 
having had nothing but a very little bread and some water. 
Two of the men, one in each of the boats which suffered most, 
died before they came to land, and the rest wpre not able to 
walk to their houses without assistance.” 

III. Account of the Isle of Sternness y the Holes ofScraada , and 
the GHnd of the Navir. 

The Isle of S tenners, and the Skerry of Eshaness, appear 
at a short distance, exposed to the uncontrolled fury of the 
Western Ocean. The isle presents a scene of^ unequalled de¬ 
solation. In stormy winters, huge blocks of stones are over¬ 
turned, or are removed far from their native beds, and hurried 
up a slight adclivity to a distance almost incredible. In the 
winter of a tabular-shaped mass, 8 feet $ inches, by 7 

feet, and 5'feet 1 inch thick, was dislodged from its bed, and 

a $ 
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removed to a distance of from 80 to 90 feet. I measured the 
recent bed from which a block had been carried away the pro- * 
ceding winter (A. D. 1818), and found it to be 174 by 7 
feet, and the depth £ feet 8 inches. The removed mass had 
been borne to a distance of 80 feet, when it was shivered into 
thirteen or more lesser fragments, some of which were carried 
still farther, from 30 to 1£0 feet. A block, 9 feet 2 inches by 
6 1 feet, and 4 feet thick, was hurried up the acclivity to a dis¬ 
tance of 150 feet. Such is the devastation that has taken place 
amidst this wreck of nature. Close to the Isle of Stenness is 
the Skerry of Eshaness, formidably rising from the sea, and 
shewing on its westerly side a steep precipice, against which all 
the force of the Atlantic seeins to have been expended: it affords 
a refuge for myriads of kittiwakes, whose shrill cries, mingling 
with the dashing of the waters, wildly accord with the terrific 
scene that is presented on every side. 

The fishing station of Stenness is occupied by the tenants of 
Messrs Cheyne, who, from the liberal manner in which they are 
treated, bear the character of being the best fishermen in the 
country. About seventy boats are annually employed at the 
Stenness Haaf. It is computed, that between the middle of 
May and the l£th of August, when the ling fishery ceases, a 
boat makes about eighteen trips to the Haaf. Most of the 
ling, cod, and tusk that are cured in Northmavine go to Ire¬ 
land ; other markets are found for them by Scottish and Eng¬ 
lish merchants, in Barcelona, Lisbon, Ancona, and Hamburgh. 
The dangers that the boats rud at the Haaf have often suggest¬ 
ed the expediency of employing small decked vessels for the 
fishery. Accordingly, there was ah undertaking of this kind 
set on foot about half a century^ago, but it was in every respect 
ill managed, and failed. 

Leaving Eshaness, where may beobserved ah immense block 
of granite, not^ess than three yards in diameter, thrown up by 
the sea, I pursued my way north, along a high gradually as¬ 
cending ridge that impends the ocean, which ia covered with 
the finestsand softest sward that ever refreshed the tired feet of 
the traveller, being frequently resorted to by the inhabitants of 
Northmavine, on a fine Sabbath evening, as a sort of prome¬ 
nade. The verdure that embroiders this proud bank, on which 
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numerous sheep continually feed, pleasingly harmonizes, on a 
• calm day, with the glassy surface of the wide Atlantic; nor is 
the pleasure less perfect, when the smooth coating of so luxu¬ 
riant a green turf is contrasted with the naked red crags that 
form the precipice below, whitened with the spray of the break¬ 
ers which continually dash against them with angry roaring. 
The rich surface of pasture that thus gradually shelves from 
the elevated ridge of the coast, bears the name of the Villians of 
Ureand well might we apply to this favoured spot of Thule, 
the compliment that has been often paid to some rich vale of 
England,— u Fairies joy in its soil.’' After a distance of three 
miles, this gladdening prospect of fertility is suddenly closed 
with the harsher features that Hialtland usually wears. Near 
the mountain lake of Houland, where a burgh, built on a holm 
close to its shore, displays its mouldering walls, the coast re¬ 
sumes its wild aspect. 

A large cavernous aperture, ninety feet wide, shows the com¬ 
mencement of two contiguous immense perforations, named the 
Holes of gcraada, where, in one of them that runs 850 feet in¬ 
to the land^ the sea flows to its utmost extremity. Each has an 
opening at a distance from the ocean, by which the light of the 
sun is partially admitted. Farther north, other ravages of the 
ocean are displayed. A mass of rock, the average dimensions 
of which may perhaps be rated at twelve or thirteen feet square, 
and four and a half or five feet in thickness, was first moved 
from its bed, about fifty years ago, to a distance of thirty feet, 
and has since been twice turned over. But tAo most sublime 
scene is where a mural pile of porphyry, escaping the process 
of disintegration that is devastating the coast, appears to have 
been left as a sort of rampart against the inroads of the ocean; 
—the Atlantic, when provoke3 by wintry gales, batters against 
it with all the force of rcaS artillery,—the waves having in their 
repeated assaults forced for themselves an entrance. This 
breach, named the Grind of the Navir, is widened every win¬ 
ter by the overwhelming surge, tliat, finding a passage through 
it, separates large stones from its side, and forces thepi to a dis¬ 
tance of no less than 180 feet. In two or three spots, the frag¬ 
ments which have been detached are brought together in im- 
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mense heaps, that appear as an accumulation of cubical masses, 
the product of some quarry. 

IV. Account qf the Religious Paroxysms qf the Shetlanders. 

TiTE kirk wasremarkably crowded, since there was a sermon 
to be preached incidental to the administration of the Sacra¬ 
ment ; on which occasion I had an opportunity of seeing the 
convulsion fits to which the religious congregations of Shetland 
are subject. J The introduction of this malady into the country 
is referred to a date of hearly a century ago, and is attributed 
to a woman wfio had been subject to regular paroxysms of epi¬ 
lepsy, one of which occurred during divine service. Among 
adult females, and children of the male sex, at the tender age 
of six, fits then became sympathetic. The patient complained, 
for a considerable time, of a palpitation of the heart; fainting 
ensued, and a motionless state lasted for more than an hour. 
But, in the course of time, thit> malady is said to have under¬ 
gone a modification such as it exhibits at the present day 
The female, whom it had attacked, would suddenly fall down, 
toss her arms about, writhe her body into various sh^tes, move 
her head suddenly from side to side, and, with eyes fixed anti 
staring, send forth the most dismal cries. If the fit had occur¬ 
red on any occasion of public diversion, she would, as soon as 
it had ceased, mix with her companions, and continue her 
amusement as if nothing had happened. Paroxysms of this 
kind prevailed most during the warm months of summer; and 
about fifty years ago, there was scarcely a Sabbath in which 
they did not occur. Strong passions of the mind, induced by 
religious enthusiasm, were also the exciting causes of these fits; 
but, like all such false tokens qf divine workings, they were 
easily counteracted, by producing in patients such opposite 
states of mind, as arise from a sense* of shame : thus they are 
under the eontroul of any sensible preacher, who will admini¬ 
ster to a mind diseased,—who will expose the folly of volun¬ 
tarily yielding to a sympathy so easily resisted, or of inviting 
such attacks by affectation. An intelligent and pious minister 
of Shetland informed me, that being considerably annoyed on 
his first introduction into the country by these paroxysms. 
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thereby the devotions «f the church were much impeded, he 
* obviated their repetition, by assuring his parishioners, that no 
treatment was more effectual than immersion in cold water, and 
as hiskirk was fortunately contiguous to a fresh-water lake, he 
gave notice that attendants should be at hand, during divine 
service, to ensure the proper means of cure. The sequel qpd 
scarcely be told. The fear of being carried out of the church, 
and into the water, acted like a charm; not a single Naiad 
was made, and the worthy minister has, for many years, had 
reason to boast of one of the best regulated congregations in 
Shetland. 

When I attended the kirk- of Baliasta, a female Shriek, the 
indication of a convulsion-fit, was* heard; the minister (Mr 
Ingram of Fetlar) very properly stopped his discourse, until 
the disturber was removed; and after advising all those who 
thought they might be similarly affected, to leave the church, 
he gave out in the mean time a psalm. The congregation was 
thus preserved from farther interruption; for, on leaving the 
kirk, I saw several females writhing and tossing about their 
arms on the green grass, who durst not, for fear of a censure 
from the pulpit, exhibit themselves after this maimer within the 
sacred walls of the kirk. 

V. Account of the Teutonic Fortress, called the Burgh of 
Mousa. 

I passed along the shore of the open bay of Sandwick, which 
has been the grave of many seamen, who, by mistaking it for 
Bressay Harbour, have suffered all the horrors of shipwreck 
upon its exposed shores. In crossing a headland to the east of 
the Inlet, a small low island, named Mousa, separated from the 
Mainland by a narrow strqit, first rises to view: this spot is 
little diversified with hill and dale; it contains one good house 
with out-buildings and cottages. But the most conspicuous 
object that lines its shores is the Burgh of Mousa, a circular 
building, which, if it did but taper towards its summit, would 
present no unapt similitude of a modern glass-house. This 
ancient fortress stands close to the water's edge; by crossing. 
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therefore, in a boat, a narrow channel, 'little more than half a 
mile in breadth, we are landed immediately under its walls.. 

The Burgh of Mousa occupies a circular site of g*btind, 
somewhat more than fifty feet in diameter, being eonstructed of 
middle sized schistose stones of tolerable uniform magnitude, 
whfelaid together, without the intervention of any cement. 
Tfnsvery simple round edifice attains the' elevation of 4$ feet; 
it swells out, or bulges from its foundation, and draws smaller 
as it approaches the top, when it is again cast out from its lesser 
diameter; which singularity of construction is intended to ob¬ 
viate the possibility of sealing the walls. ' The door that leads 
to the open area contained within the structure, is a small nar¬ 
row passage, so low that an entrance is only to be accomplished 
. by crawling upon the hands and knees; and in creeping through 
it, the wall appears of the great thickness of 15 feet, naturally 
leading to the suspicion of a vacuity within. On arriving at 
the open circular area included within this mural shell, I found 
the diameter of the space to be about 21 feet. On that part of 
the wall within the court, which is nearly opposite to the en¬ 
trance, the attention is excited by a number of small apertures 
resembling the holes of a pigeon-house. There are three or 
four vertical rows of them, having each an unequal proportion 
of openings, varying from eight to eighteen in number. It was 
now evident that the mural shell of the structure was hollow, 
and that it contained chambers, to which these holes imparted a 
feeble supply of light' and air. Beneath the whole, at a little 
distance from the ground, there is a door that leads to a wind¬ 
ing flight of stone steps, of the width of 3 feet, which commu¬ 
nicates with all these apartments: then discovered' that the 
shell of the Burgh was composed of two concentric walls, each 
of about 4*, to 5 feet in breadth, and that a space of nearly a 
similar dimension was devoted to the construction of the inner 
apartments. In ascending these steps, which wound gradually 
to the top of the wall, I observed that* they communicated at 
regular intervals with many chambers or galleries, one above 
anothed ^hat Went round the building. These were severally 
of sudb-ii height, that it was possible to walk withip them nearly 
upright. The roof of the lowest chamber was the floor of the 
second, and after this manner seven tiers were raised. On 
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reaching the highest stqp of the flight of stairs, there appeared 
no reason for supposing that any roof had ever protected the 
summit of the budding, so that the Burgh of Mousa must have 
been originally nothing more than a circular mural shell, open 
to the top. The height of the inside wall was S5 feet, being 7 ' 
feet less than that of the outside; this difference was partly 
owing to the accumulation of stones and earth, which had filled 
the inner court. 

The mode was now evident in which this Burgh had been 
intended to give security to the persons and property of the 
ancient inhabitants of Shetland against the sudden landing of 
predatory adventurers. The tiers of apartments contained 
within the thick walls would afford a shelter to women and 
children from the missile weapons of assaulters, besides being- 
repositories for grain and other kinds of property, as well as 
for the stores whereby a long siege might be sustained. The 
low narrow door within the court, which admits of no entrance 
but in a creeping posture, might bo easily secured at a short 
notice by large blocks of stone. It has been remarked of the 
rude forts similar to these which occur on the shores of Scandi¬ 
navia, that they were seldom taken by an enemy, unless by 
snrprise, or after a long blockade ; that frequently terraces and 
artificial banks were raised near that side of the wall which 
was the lowest, and that the besieged were then annoyed with 
arrows, stones, boiling-water, or melted pitch, being thrown in¬ 
to the fort;—offensive weapons which they did not neglect to 
return. The history of the Burgh of Mousa*confirms the cor¬ 
rectness of this observation; its high walls bulging out from 
their foundation, defied any attempt to scale them ; for, when 
they were encompassed by one of the Karls of Orkney, he had 
no hopes of inducing the fortress to surrender, but by cutting 
off all supplies of food, ’and then waiting the event of a long 
siege. Altogether the building was well adapted for resisting 
the attacks of the ancient piratical hordes of these seas, who, 
from the short summers of northern latitudes, and from the in¬ 
capability of their vessels to sustain a winter’s navigation, durst 
not allow themselves to be detained on the coast by any tedious 
operations of assault. 
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Before quitting the Burgh of Mousa^I endeavoured to ex¬ 
plore some of the chambers belonging to it, but owing to the 
ruined state of the floors, the attempt was too hazardous. A 
lively historian has remarked, that in Scandinavia, such recesses 
were often devoted in days of yore to the security of young 
damsels of distinction, who were never safe while so many bold 
warriors were rambling up and down in quest of adventures. 
It is also surmised, that galleries like these which run winding 
around the walls, were, from the direction which they took, 
not unfrequently distinguished by the name of Serpents or 
Dragons; and hence the many allegorical romaunts that were 
coined concerning princesses of great beauty being guarded by 
such monsters. It is unlucky, however, for the historical inte¬ 
rest of the Dragon-fortress of Mousa, that within the dismal 
serpentine windings of its apartments, was confined a damsel 
past her prime of life, and as well entitled to be “ shrined for 
her brittleness,” as any of the frail heroines of antiquity. In 
the fourteenth century, when, by the rights of udai succes¬ 
sion, there were joint Earls of Orkney, Dame Margareta, the 
widowed-mother of one of them, listened to the lawless im¬ 
portunity of the gay Brunnius. Harold, her son, became im¬ 
patient of the family disgrace, and banished from the islands 
his mother's paramour, as well as the illegitimate offspring that 
were the fruits of the connection. But, in the course of a short 
time, Dame Margareta’s beauties attracted the notice of a more 
honourable suitor, who was no other than Harold’s partner in 
the Earldom of Orkney and Shetland. Erlend proferred love 
to the Dame, which she returned, but as her son, from some 
cause, was averse to the nuptials, the c parties entered into a 
tender engagement without his consent, and afterwards fled 
from his fury with all speed into Mousa. Then must Harold 
needs follow them, his hostile barks sailing in pursuit, as fast as 
if all the winds of heaven had driven them; and then, anon, 
fled the dame Margareta and Erlend into the fort, within the 
dark recesses of which they nestled like two pigeons in a dove¬ 
cot. The Burgh was beset with troops, but so impregnable 
was its construction, that the assaulter found he hac^ no chance 
of reducing it, but by cutting off all supplies of food, and by 
this means waiting the result of a tediou.; siege. And now 
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turn we to the gentle ptyr in the fortress, that we may apeak of 
► what pain they must there endure, what cold, what hunger, and 
what thirst. In such a dog-hole,a conjurer’s circle gives 
content above it ;*-<a hawk’s mew is a princely palace to it.”—* 
But Harold had powerful foes in other places wherewith to con¬ 
tend, and, on this account, he gave heed to the advice of his 
followers, that Erl end should be retained as a friend and not as 
an enemy, and that he ought not to despise the new family al¬ 
liance. A reconciliation took place, and then, with great joy, 
returned the parties to their several pursuits, well satisfied with 
each other. Such is the story chronicled by Torfaeus, concern¬ 
ing the siege of Moscyaburgum and the loves of D<yne Marga- 
reta and Erlend, her last leman. 

VI. Method of'Bloodletting in Shetland. 

In Shetland there are several native popular medicines. 
Scurvy grass, for instance, is used in cutaneous complaints, 
butter-milk in dropsy, the shells of whelks calcined and pound¬ 
ed for dyspepsia, and a variety of steatite named in the country 
hleber , for excoriations. But the mode of letting blood, known 
from time immemorial, deserves the most particular notice. 
When the native chirurgeon is called in, he first bathes the part 
from which the detraction is to be made, with warm water, and 
then draws forth his cupping-machine, which consists of nothing 
more than the upper jiart of a rani’s horn perforated at the top, 
and bound round with a soft piece of cottoij or woollen rag. 
In applying it to the skin, he sucks out a little of the included 
air, takes off the horn, makes upon the surface of the part that 
has thus been gently raised six or seven slight incisions, again 
fixes the cupping instrument freely draws out the air by the 
reapplication of his lips to it, and, either by insinuating his 
tongue within the perforation, or by twisting round it a piece of 
leather or bladder, prevents the ingress of fresh air. He next 
uses coarse cloths, wrung out with warm water, to stimulate the 
flowing of the blood, and when the horn is half filled, it leaves 
the skin and falls down. The same process is repeated several 
times, unti^a sufficient depletion has been made. It is worthy 
of remark, that the African negroes, described by Park, have a 
similar mode of cupping. 
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Aut. VIII.— On ike Ancient History of Leguminous Fruits. 

By Professor Link, (Concluded from Vol, V.p, 131.) 

A 

V/cmiTM (ixi'ptiv) i» reckoned by Theophrastus, in the often 
quoted passage among greens. It has a woody root, like ’tugvft**, 
(H.Pi. Li c.6. g 6. Schn .), and is propagated by shoots (mr»/s\#r£*) 
like (1* v ** c * § 1»)» the root simple and thick, (§ 7.) 

Dioscorides (L ii. c. 171.) does not describe the plant; Galen says 
it is difficult of digestion, (Op. Basil, iv. 333.). Our Basil ((k i- 
mum basilicum ) has been suspected to be thd plant, but it does 
not correspond. Sprengel ( Geschichte der Botanik ) quotesr a pas¬ 
sage from Belon’s Travels, (ii'. c. 40.), in which it is said, that Oci- 
mum or Basilicum grows three times as high in the East as with 
us, and is cultivated as greens. But lias not Belon taken an¬ 
other plant for it ? The testimony of the ancients is not so dis¬ 
tinct as that we can rest on that account. 

Fceniculum of the Romans, is placed by Galen 
among pot-herbs, and ranked with d net hum, which is more 
used as a seasoning to food. Theophrastus ascribes to it a 
naked seed, ranks it with coriander, ( H. PI. 1. i. c. 11. g 2.) 
calls it sweet-smelling, when joined with other umbelliferous 
plants (c. 12. g 2.), and places it among the fcrulacea: and 
nv{o)exuXot f (1. vi. c. 1. § 4.) Galen and Dioscorides do not de¬ 
scribe the Fennel. The general agreement, even of different 
languages,—the comparison with other plants,—even the pro¬ 
perties that have been mentioned, preclude any doubt of 
being our Fennel. It is eaten in the south of Europe as greens. 
As little can we doubt that the ti*t)9v* 3 vttirv } of the 

ancients, although not described, (Theophrastus ascribes to it a 
woody root. Hist. PI. 1. vii. c. 2. § 8.), yet, when compared with 
other umbelliferous plants, in respect td the'uses made of it, and 
the general agreement, is our Dill, (Anethum graveolens ). The 
some tiling applies to which is probably our Co¬ 

riander. Q&Mie umbelliferous plants, many are eaten by us as 
greens, 'for instance, Scandijc cere/blium, Myrrhis odorata , 
CharophyUum syltrestre , JEgopodntm Podagraria, and several 
others, sometimes by themselves, sometimes along with other 
plants. Dioscorides mentions three such edible plants, yiyyihor, 
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which is plentiful in Syria and Cilicia, and and mw»x, s , 

(1. ii- c. 1(£7.~**1£>9.) The first has leaves like those of the wild 
carrot, {Daucus Carota sylvestris), but finer, and o£ a bitter 
taste, and also a white and bitter root. Daucus Gmgidium, 
which grows wild in the south of France, is very probably an¬ 
other plant 'Zx.x^vl is somewhat sharp, bitter, and edible. 
This is not the case with Myrrhis odorata or Sccmdiai cerefoliuni, 
which have rather a sweet taste and a pleasant smell. SjubJi/fc is 
often mentioned by the Greeks, because this plant was much 
used at Athens by the poor as greens! , has leaves like 

fennel, a white, sweet-smelling umbel, and is eaten both raw 
and dressed. It is therefore none of the species wjiich we now 
call Caucdlis. Theophrastus mikes no mention of this plant. 

I dare not venture to determine it. 

2sA<»#» of the Greeks, Apium of the Romans, appears to be our 
Parsley, {Apiumpetroselinuni). The curled variety, not common 
among umbelliferous plants, distinguishes this plant, and is dis¬ 
tinctly named by Theophrastus, {Hist. PL 1. vii. c. 4. § 6.), as also 
by Pliny, (1. xix. c. 8.) and others. It is not classed among the 
Olcra , but among the Condimenta. All that the ancients say of 
apium contradicts not this description. Only the <rsA*»e» of 

the poets has been considered to be Apium graveolens; for which 
opinion I know no reason, since parsley grows in moist, lx»ggy 
places. Although Dioscorides says of sAm«a*v«» (1. iii. c. 74.), it is 
larger than the garden a-tMw, it is yet too rash to conclude that it 
is Apium graveolens. Linnaeus mentions Sardinia as the native 
country of parsley; but it isfound wild throughout the whole 
north of Europe, in mountainous tracts, by pools, and in moist 
meadows. The finely flivided leaf was early noticed by the 
ancients, and used as garlands, (for example, by the poets in 
the Nemean Games). Tie ancients prized the pure form 
more than we do* thdV admired the leaf of the Acanthus, 
but speak nothing of its flower; at present we prefer flowers 
to leaves. I find no notice among the ancients of the use 
of Celery {Apium graveolens} as a relish. Beckman re¬ 
marks, that in the year 1690, the gardener Hess speaks of 
celery as a^garden plant which had but lately become known. 
But John Jlauhin says it was. early transferred to the gardens, 
only it is softer than the wild parsley. Probably the leaf 
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was first used, then the root, as the Use of the toot of pars¬ 
ley is more recent than the leaf. Celery grows in the nor¬ 
thern and central parts of Europe, but not in the southern, 
within %° N. Lat. Instead of celery, the roots of Smbmium 
olus atrum were formerly in use, and the leaves were eaten as 
greens. This is still done iii the south of Europe. This plant 
is the vfnv^nw of the ancients, as the excellent description of Dios- 
corides (1. ii. c. 29.) shews; the Ohts atrum of the Romans. 
It grows wild everywhere in the south of Europe, in the bushes 
and hedges. Probably fts resemblance to celery may have led 
to the cultivation of this latter plant. 

Kafiuft*y is placed Ify Theophrastus among the ( Hist 

PI 1. vii. c. 5.) The Romans translated the word into Nastur¬ 
tium. This plant is frequently mentioned by writers, but no 
where described or exactly marked out; but it is always quoted 
as a sharp-tasted plant. It is extremely probable that it ought to 
be classed among plants of the cress kind, but it is difficult to 
determine to which species, especially as different plants of this 
natural order are eaten as cresses. 

The use of Rocket \Brassica Erucd) is much lost; and even 
in Baultin’s time, it was only now and then reared in the garden. 
It was much prized by the ancients. Galen says that the leaves 
could not be eaten by themselves as cabbage, on account of their 
sharp taste, but that they are mixed with lettuce, which is also 
quoted by Pliny, (1. xix. c. 36.) In general, it w'as rather used 
as food than as seasoning. It had the name from its 

giving broth a pleasant taste. Formerly the seeds wefe used as 
they now are, for mustard; and Dioscorides mentions only this 
use, which seems, indeed, to have been by far the most frequent. 
That the eruca of the ancients was £>tir Rocket, is proved by the 
agreement of all its names, Rocchetta , Roquetta , Ranke; and 
none of its characters contradicts this idea. It grows wild in 
the central and southern parts of Europe. Our Mustard, three 
species of which were distinguished by the ancients, Sinapis ni- 
gret, alba, and arvensis, was not less frequently used by them 
than by us, as well for seasoning food, as for medicine, and for 
obtaining oil. All these plants grow wild in Europe 

In Theophrastus’s Hist. PI. 1. vii. c. 1., B-vft/3^ also is placed 
among the greens. D&lcorides (1. iii. c, 45.) distinguishes a 



Leguminous Fruits, $c. £59 

wild dxp<j3g« from that jvhich grows in the gardens, and adds, 
that the latter is milder, and better for eating. We may well 
suspect that a seasoning plant, as Thymian satureia , or some 
simSar plant, is meant; but, from the scanty notices of the an¬ 
cients, it is difficult to determine it. 

From the earliest times, the Leek species has been used as 
a seasoning for food. The Homeric heroes eat nothing but 
flesh; only as a seasoning to their drink, Hecameda presents to 
old Nestor irvrSi e-tpey, (II. x. 629*) is the onion, 

(Allium cepa), according to all opinions ; and what Theophras¬ 
tus says respecting its propagation, (Hist. PI. 1. vii. c. 4. § 10.), 
namely, that one onion has no other accessory ones attached to it, 
points it out distinctly. There wefe formerly, as there are now, 
many varieties, which were named after the places where they were 
chiefly cultivated. Respecting the places of their origin, there is 
not even a suspicion. K fafAvu. ucntx,Xunc& are by no means our 
Shallot, (Allium Ascalonicum ), as is generally supposed, but 
probably a variety of the onion. For Theophrastus says, 
(a. a. O. § 8 .), this species is propagated by seed, and in no 
other way, which is quite the reverse of the manner in which 
shallots are propagated. According to Linnaeus, shallots are 
used in Palestine, and he quotes Hassclquist as an evidence. 
In his Travels, I find only that he found Allium paUcns and 
veroneuse on the Hill of Zion. The <r%/rx, are that va¬ 

riety of the onion, or perhaps that particular species, which sends 
out young bulbs, ancf is propagated by means of them. It is 
the Cepa Jissilis of the old botanists; but the word Jissilis must 
not be misunderstood.—(See Schneider’s Anmerkungcn on this 
passage). ri$v<», or, as Schneider uses the word, yi-nui, is the 
winter onion, (Allium Jistulosum). It has nothing like A. cepa, 
except a long neck: the leaves are often cut at the top, as in 
orgasW, (Theophr. 1. c. § 10.) Hence it is sowed, and not plant¬ 
ed. All this agrees exactly with our winter onion, and by no 
means with the Cepa Jissilis, which is propagated, not by seed, 
but by bulbs. Therefore Diodes Carystius in Athenaeus, says 
rightly, ( 1 . ii. c. 78.) utrxaxwut and ytjruw were species of K^ift/*v6r. 
It is also sai$ there to be like the Ampeloprasus. The v^utoi of 
the ancients is not A. porrum, but A. ampeloprasum of the 
older botanists; for it is said of the onion (Theophr. loc, cit. 
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§ &) that it bends, out young bulbs below; and therein lies the 
distinction between A. porrum and A. ampetopra^m, Linnreus ,, 
says distinctly enough of A. cm peloprasum, Ildbitw in orients, 
et insula Holm Anglia. The first of these circumstances is 
founded on the Fact, that this plant was firbt introduced at Con¬ 
stantinople ; the other on an old notice of a person called New¬ 
ton, who probably confounded this plant with A. scorodoprasum , 
What the Ampcloprasum of the ancients was, we cannot deter¬ 
mine, from* the scanty characteristics of it which have been left. 
Perhaps it is A. porrum. % This plant, which is at present gene¬ 
rally used, grows wild, according to Linnaeus, in Switzerland; 
but Haller has doubts upon that point. In Athenaeus, y*ru» is 
said to be like the Ampelopmsum; and as yiruot is not used in 
more recent writings, it has probably given place to Ampelopra- 
surn. The Scorodoprasum of the ancients may be considered 
as the A. scorodoprasmp, of the moderns, that is to say, the 
Ophioscorodoti of the ancient botanists.* The A. scorodoprasum 
of Linnaeus is little or nothing different from A. arenarium. 
As the difference could not be determined, some writers, as for 
instance Willdenow, considered the Opluoscorodon to be quite a 
different plant, which Linnaeus had taken for a variety of A. sco- 
lodoprasum. 2*og«3«v, in fine, is A. sativum , without doubt. 

What the ancients say of its strong smell,-—of its propagation, 
which is by bulbs, but likewise, although more tardily, by seed, 
—agrees perfectly with this. According to Linnaeus, garlic grows 
wild in Sicily; but this opinion is founded oil an ancient and 
\ery doubtful notice of Cupanirs. Among the cultivated leek 
species, we arc only acquainted with the birth-place of A. schae- 
noprasum t which grows wild on the mountains of southern Eu¬ 
rope, but was not cultivated, so far as I know, by the ancients. 

What the Asparagus of the aficients in general was, we are 
informed by Galen, (Dc Aliment. Pacult. 1. ii.), namely, the 
young shoots of' various plants, as, for example of Lettuce, 
Mallows, Beet,. Lapathum, arid some others which are eaten. 
Asparagus % iCTheophrastus, is one of the prickly species of the 
genus Asparagus, which grow in the south of Europe. Dios- 
eorides describes a garden asparagus so exactly, that it is impos¬ 
sible tb doubt that it is our common asparagus, ft was eaten, 
too, and its effects were the same with those of our asparagus. 
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The culture of asparagfus, as Cato has described it, (c, 61.), aU 
go corresponds With thdt of this plant. We learn from Galen' 

‘ that the ancients not only ate the young stems of many plants, 
but the young shoots of many trees and bushes, for instance 
Pistocia terebinthm , Viiex Agnus castus, and others. 

The turnip (Brassica rapa) is probably a variety of the } Brasska 
napus, as the large and sUiall turnip are not different in species. 
Turnips were well known to the ancients, and they had several 
varieties, whieli it is not easy to determine. This much is clear 
from Columella’s notices, (1. ii. c. 10- §^2S.), that rapum was the 
large turnip, which was used for foddefr, napum the small tur¬ 
nip. Theophrastus (1. vii, c. 4. § 4.) mentions two species of 
yayyvA/s, the male and female. Athenaeus quotes yoyywA/?, 

0* & c. 130.—134.) but without any more 
precise notices. Pliny translates yoyyvhU by rapum, fcupxm by 
napum, (1. xix. c. 5.). Galen considers fiwm to have the same 
meaning with y* yy i/A>j, (De Aliment. Facult. L ii.). The names 
were thus determined, except some in Athenams, which can no 
longer be defined. The plant seems to be a native of central 
Europe, for it is often found in countries where its cultivation 
is quite unusual, and always as Brassica napus. 

The Romans correctly enough denoted our Radisli by the 
name Raphanus, (Plin. 1. xix. e. 5.); and a smaller subspecies, 
called Radix Syriaca, had been brought from the east not 
long befifje Pliny’s time. Probably the radish came at a late 
period from the east iqto Greece, and obtained the name fatpxw, 
which word had signified cabbage, or ^perhaps from its 

resemblance to cabbage. The ra^ph is extensively cultivated 
in the east, and in Mysore. Linnaeus places its native country 
in China, probably from confounding it with the Chinese oil- 
radish, which seems to be a native of that country. The true 
native country of it remains uncertain. In Egypt formerly an 
oil-radish was cultivated, (Plin. 1. xix. c. 5.). 

Beckmann has distinctly shewn, in his History of Inventions, 
(P. 4. s. 134,)J that our Carrot is the Staphylinw of the an¬ 
cients, and our parsnip their Jftfaphoboscum. The description 
of the latter in Dioscorides (1, in, c. 80,), is very precise. Thus 
Dioscorides %. iii. c. 60.) speaks under Staphylinus of the red 
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Bowlin the centre of the umbel, which is $mjpe£ pnly to th 
specif of the* gehus Ihytius. Columefla(l. ix. e. |.) translate 
Stajjhytinus, which is the Greek name, by Pastvriuea, unde 
which, therefore, our p^jamip is by no means included. Th 
6f the n - 

end? " 


translated by Pastinaca (1. xix- c. 5.), and thereby has made am 
occasioned great mistakes. This error has bean increased bj 
the circumstance, that some writers, as Galen says, give th< 
name Hanciis to the wi|jd St aphylious. The carrot (Daucu. 
carota) grows every where wild with us, as well as the parsnip 
(Pastmaca saliva). Dioscorides says the wild Staphyiinus ii 
also eaten/ and Athenaeus quotes a passage from Diphylus 
wherein it is said, that the Staphylinus is sharp-tasted, (1. ix 
c. 12.) In thte north of Europe, there grows a wild species o; 
DaucuSy which much more resembles our cultivated carrot tbar 
the species which grows wild with us, and by means of which 
the passages of the ancients are made more intelligible. The 
name Carrot is old : the large and full grown plants, says Dr- 
phylus in Athenaeus, are called In Galen, is pro¬ 

bably used for *#g3re«. 

Stsaron of the ancients was the common name for our Skir- 

j 

ret (Sium sisarmn). Dioscorides (l. ii. c. 139.) says little dis¬ 
tinct about it: the roots are pleasant to eat. It is not easy tc 
say whether the ««* of Athenaeus be the same (1. 2. c. 18.). 
since even in this author nothing certain is found. The Sium 
of Dioscorides ist various, and always a medicinal plant Colu¬ 
mella says, Jam siser jitfjfrHo venzt qua semine radix ( 1 . x. 
v. 114.) ; according to which the pla&.t ought to belong to the 
Bast. We ought probably also to place the native region oi 
skirret there, since this plant dtoes Hot grow in any part oi 
Europe, and its use is Very ancient. Linnaeus says of Sitm 
sisarum; Habitat in China , probably because Sium ninsi grows 
there.the proper Ninsi is different. Galen quotes Sisei 
ort yl lp .; the medicinal plants,, and speaks of its bitterness 
He Ipms* therefore, a plaht different from our skirret. Eliuj 
saypof Slier ( 1 .19. c. 5.), that it grows in Germany, the beef 
ktnj'df it near Gelduba, a Castle on the Rhine,—that it vat 
f» brought from Yormaus by Tiberius, who was very fond 
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of it; and that illite a fyry bitter root, which is sweetened by 
Matt. He evidently means a different Siser from that of Dios* 
cotides. The ancients thus used the name Siser for diffefent 
platff|; and althobgli. at tot it signified skirret, it was afW 

other plants, which cannot easily be 

At this day the ropt of Arum Cohcasia^ is much eaten in 
ancients named it Arum or Cohcasia , and of the 
species there is no doubt. The similar root of Arum rfiacidatwn, 
dnd still more of it, italfcum, was often ’confounded with it, and 
Galen speaks of both species under the Sam© name* Sometimes 
also, the root Of Dracontium , he says, was eaten, which has a 
sharp taste, and must be frequently'dressed. It is Arum Dra- 
cuncidus. Arum Cohcasia, grows wild m Egypt, the other 
two species are found in the South of Europe 

Sprertgel, in the Antiquit . botan, p 68., treats circumstan¬ 
tially and precisely of Asphodelus. In ancient times its tubers 
were eaten, as we learn from a passage in Hesiod. Dioscorides, 
also, when treating of edible roots and bulbs, speaks of Aspho - 
delus. Sprengel says, \ery justly, that Asphodelus m Galen 
does not denote Asphodelus ramosus, for he speaks of a bulb 
like that of SciUa, whilst Asphodelus ramosus carries tubers. 
It is also a suspicious circumstance, that Dioscondes speaks of 
the sharpness of the tubers, whilst in Asphodelus ramosus , the 
tubers haye no sharp point, as We learn from Bauhin and from 
experience. It is also probable, that among the ancients this 
plant was confounded with some related plants, perhaps with 
the large species of Orniiho^alus. 

Equally difficult is it to say what was the edible bulb of the 
ancients, ( Bulbus escukntus ). 9 Many passages in Theophras¬ 
tus teach us nothing more than that the plant was a bulbous 
plant. This author even says, that there are different kinds of 
bulbs. Some of which were edible, and might be eaten raw, as 
is the practice in Ckerscmesus taurica. Dioscorides speaks of 
os a well known bulb? hut a#&?, that those which* 
are bought front tybia are red, apd agree well with the sto¬ 
mach. The hjttef spites, ppi that which resembles the squill,* 
agrees still better with the stomach, (1, ii. c> 200.). Galen also 
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speaks of its bitterness, and says, that in spring the young 
shoots are eaten (asparagus). Pliny confounds ft number of 
plants under this tide. The bulb of Megata Is repeatedly 
mentioned by the afreets, as, well as its simulating property 
in general. Columella sayS, (1. x. v. 106.) (^mque^oiros acv~ 
unt, a rmantpte pueUas, Jam Megatfs veniaiit gcniilia se~ 
mfaia bulbi. The poets, in many passages* speak of this bulb, 
tt has been suspected to be Hyacinthus comosus, but only sus¬ 
pected, without any sufficient reason. 

Many roots have bjeu cultivated and eaten in modem times. 
The scorzonera ( Scorzonera Hispanicd ) was first brought into 
Catalonia,.about the end of the fifteenth century, as an article 
of food, as we learn from Manardes, in his treatise de lapide 
Uezoar et raAice Scorzonera?. At a more recent period came 
the goafs beard, ( Tragopogan porrifhlius). Anciently, but 
only here and there, the CharophyUutn Imlbosum was cultivated 
on account of its tubers, as aljo Campanula rapunculus. Oeno¬ 
thera biennis, a North American plant, which has become wild 
in Europe, has also been cultivated on account of its edible 
root. 

Beckmann has given very exactly the history of the Artichoke 
(Cynara Scotymus ), in his History of Inventions, (p. $S.1.190). 
That Cynara and Cactus are the same plants, Seems to be pro¬ 
ved by the notions which Athenseus and Pliny gives But it 
is not clear whether they meant Cynara Scotymus, the arti¬ 
choke, or Cynara cardunculus, the cat doon; and as they say, 
after Theophrastus, that the blanched flower-stalks and leaf¬ 
stalks especially were eaten, it is likely that the latter plant was 
meant. It is then related in what way the culture of the arti¬ 
choke was first introduced in 1473 by the Venetians. The 
caribou grows wild in the SouYh of Europe. The artichoke 
is not found wild, and probably k is only a subspecies of the 
cardoon, which has been produced by careful culture. * 

Tl^e Scotymus of the ancients is evidently Scotymus Hispa- 
nicufa which grows wild not merely in Spain, but generally 
,;©ver aft the South of Europe. According to Dioscorides (L 3. 
c, 16.) after others, it "was eaterfl day, in several coun¬ 

tries of the South of Europe, dieri&i, receptad^ peeled nerves 
of the leaves, and young stems ari eaten. * 
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The 1 pumpkin and cucumber have been known from early 
times, mid are reared as esculent fruits. But their native coun¬ 
try is unknown to us. / According to Linnaeus, the melon grdws 
wild in the podhtry of die Kalmucks, but other writerssay 
nothing ofthis. Linnaeus places the native country of the cu¬ 
cumber in Tartary and the East Indies, but .these two coun¬ 
tries ate very different, and the account has been copied from 
Gutdunk. Modern botanists confess that they know not its 
birth-place. Of the pumpkin Linnaeus says, fitabitat m Oriente 9 
which account is equally uncertain. The water-melon ‘ is said 
to grow wild in Apulia, Calabria, and Sicily, but though they 
are of frequent occurrence in thosq countries, they liave never 
been found in their wild state. All authors complain of the 
difficulty of ascertaining the names of these fruits among the 
ancients. The fruits were so well known, that no person 
thought of taking the trouble to do more than mention their 
names. Theophrastus uses only <n'xv»s and *.oXmv»$vi j and some 
subspecies of the first, Dioscorides uses mXoxv&h, <rUv% and 
Trinrwr. Galen uses xoXox.vvByi, invent pwXoirgvett, n'xv*i (de Clli'm&ntOV. 
Jhcult. 1. ii.). Of the first he says, that when raw it is unpleas¬ 
ant to eat, and indigestible. Speaking of the putarfcr<w, he says, 
that the interior part of the flesh of the sraw, in which the 
seeds are not eaten, but that die ftnXoniveti is so used. Of 
vim* he says, some persons readily digest it, but that proceeds 
from a particular constitution of stomach. There is no doubt, 
therefore, that *»a is the pumpkin, and tnvm the melon. 
Athenseus says (I. ii. c. 53.), that the «***«»£« was called by Eu- 
thydemos vUw fdtxn, becqpse the seeds came from India. On 
the shores of the Hellespont, the long fruits are called the 
round ones *«a« *£»$*$< In another passage, he says (6. 78.), 
the xoXixutStu are not §atabip unless when dressed. Both names, 
therefore, signify the pumpkin, but mw* is seldom used. The 
short preceding passage ha? been lost, and is difficult of expla¬ 
nation; but it is quite evident, that <rl%.xm and vfom might be 
eaten raw, although only,when the former was small and ten¬ 
der. K«x»xu&» is translated by the Homans cucurbita, is 
rendered cttctfmw, *er«* answers to pepo^tQ which'may be added 
melones, probably fear wbtnyrm. } Pliny is full of mistakes. 
Apicius says, the cucuj'bU& epa used of$y dressed, but cucn- 
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Meres peeled and pickled, pepo and mdfo pickled together,, {!.; sis. 
C. 4-6.). From all this it is clear, that cumrbUa was" 

due pumpkin^ and that *4*>« was the cucumber; it is also plain, 
that *} the melon, bat ^x#«wr*% remains unde¬ 

termined. It has been suspected to be the water-melon, but 
Gahm says it is lesa watery than the ***■»* 


Ast. IX.i —On the Extraordinary Darkness that was observed 
in some parts of the United States and Canada, m the month 
Of November 1819. By Fuedjsbick Hall, Professor of 
Mathematics and Natural Philosophy m Middlebury Col¬ 
lege, Vermont *. 

*3? his phenomenon first attracted my attention on the morning 
of the 9th of November 1819- I rose at a quarter before seven, 
apd found it much darker than it ordinarily is in the evening at 
the time of full moon. It snowed fast for about an hour ; this 
was succeeded by a moderate rain, which continued most of the 
day. Being occupied, I took no farther notice of the uncom¬ 
mon darkness till about nine o’clock. At this time, the obscu¬ 
rity, instead of diminishing, had considerably increased. The 
thermometer stood at 84°. A strong, steady, but not violent 
wind, blew from the south. 

The darkness was so great, that a person, when sitting by a 
window, could f not see to read a book, in small type, without 
serious inconvenience. Several of the students in the college 
studied the whole day by candle-light. A number of the me¬ 
chanics in this village were unable to carry on their work with¬ 
out the assistance of lamps. (l 

The sky exhibited a pale yellowish-white aspect, which, in 
some degree, resembled the evening twilight a few moments be¬ 
fore it disappears. Indeed we had little else but twilight through 
the day; and such, too, as takes place when the sun is five or 
six degrees below the horizon. The colour of objects was very 
remarkable* Every thing I beheld wore a dull, smoky, melan¬ 
choly appearance. The paper,' on ydl&h I was writing, had the 
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same yellowish-white *hue as the heavens. The fowls show- 
' ed that peculiar restlessness that was remarked in them during 
the total eclipse of the sun in 1806. Some of them retired to 
roost The cocks crowed several hours incessantly* as theyjta 
at the dawning of day. 

At $ P. M. the sky brightened up a little, but in the evening 
the darkness became more extraordinary. A person could not 
discern his hand, held directly before his eyes. It was next to 
impossible for a person to find his way even in streets where he 
had been long accustomed to walk. 

The sun was concealed from our view, nearly the whole rime, 
from Monday evening to Friday morning. It did* occasionally 
appear, but was always of a deep blood-red colour; and the 
apparent magnitude was at least one-third larger than usual. 
This was very striking on Friday, about nine in the morning. 
A dense, yellow vapour was then passing slowly over its en¬ 
larged disc. The spectacle was viewed by many with astonish¬ 
ment. 

The darkness was not confined to this immediate vicinity It 
was as great seventy miles west (in the State of New York) as 
at this place. And here I beg leave to insert an extract of a 
letter, on this subject, from Noadiah Moore, Esq. of Cham¬ 
plain, N. Y. a well informed and highly respectable gentleman. 

“ The darkness was first noticed on the night of the 6 th 
November, when the, day closing with a hazy atmosphere, the 
night became so exceedingly dark as to render,the sense of sight 
wholly useless. The horse and his rider were in equal uncer¬ 
tainty. The moon, though near the full, produced no sensible 
change as it rose. Even the faint profile of the landscape, so 
important a guide to the beryghted traveller, was lost in intense 
obscurity. The atmosphere continued to be clouded by dense 
yapours until the 9th ; when the darkness greatly increased. A 
light snow covered the ground. It blew a strong gale from the 
south. The clouds, from which fine drops of rain were conti¬ 
nually descending, resembled the pitchy blackness of the smoke 
of a furnace; they mp*red In a wild and hurried manner through 
the heavens/ and, at rimfi% seemed tp be closing down upon the 
earth. Several claps of distant thunder were heard, and in a 
town adjoining, a heavy 
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s< The water caught in this shower Was observed to bemuch 
discoloured* A quantity caught in a clean vessel, exposed in a 
situation where it fell directly from the heavens, was preserved 
for many ; days in a corked phial, and did not wholly deposit its 
colouring matter. In appearance it was not unlike water im¬ 
pregnated with soot. As to the degree of darkness whjeh pre¬ 
vailed, it may be observed, that writing, reading, or needlework 
could not be properly performed without candles. Indeed, 
candles were used during most of the day in many of the houses 
and workshops. Towards evening it brightened up a little, but 
night brought darkness tangible.” 

The darkness was observed throughout the northern portion 
of this State, and in several parts of Canada. At Montpelier, 
about forty miles north-east of this place, it is said to have been 
greater than it was here. A gentleman, from that town, in¬ 
formed me that the darkness there was so great, that the speaker 
of the House of Representatives could not distinguish the coun¬ 
tenances of the members, so as to determine who was addressing 
him. The same gentleman added, that where he stopped to 
dine, he was obliged to make use of a candle to distinguish the 
different kinds of food which were placed before him. 

In the small quantity of water which fell from the atmosphere, 
I did not observe any extraordinary colour, or smell, or taste. 
It is stated in Le Courier du Bas-Canada , u that the water was 
of a black colour, as if it had been impregnated with a large 
proportion of sovt; and several persons who had tasted it, dis¬ 
covered the taste of soot. This colour the water retained a 
considerable time.” I have read reiqarks of a similar kind in 
the newspapers from various parts of New England. Had the 
fall of water here been more copious, I should probably have 
noticed the peculiarity above described. 

The appearance of the heavens during the late period of dark¬ 
ness, was very much like that which is frequently occasioned by 
extensive fires in the woods. An effect, similar in kind, but far 
inferior in degree, was produced a few years since, by the fires 
which raged several Weeks, and consume^ most of the under¬ 
wood on the Green iyiount^ins epposite this placed The dark¬ 
ness observed at that time w^y/yery considerable, and the sky 
yraa of a pale ycllowish-fed respect. 
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The cause assigned* by Dr Williams *, for the uncommon 
* darkness of 1780, is perhaps the most satisfactory which could 
be given. But in the present case, no similar cause can be sup¬ 
posed, at least in New England. No great fires were destroying 
our woodlands. It was too late in the season. The combus¬ 
tible matter of the forests was not sufficiently dry. 

The darkness of 1780 occurred in May, after a long period 
of dry weather; that of 1819 in November, without being pre¬ 
ceded by any unusual drought, especially in this part of the 
country. The former lasted only thirteen or fourteen hours; 
the latter nearly a week. 

The cause of this phenomenon, whatever it may be, is un¬ 
doubtedly to be sought at a considerable distance to the south 
of New England. Many persons in this vicinity, as well as my¬ 
self, observed, that when the wind blew most powerfully from a 
southerly quarter, it brought with it a vast quantity of smoke, 
or of something much resembling it; and that the sky was then 
the darkest; that when the wind shifted, and blew a short time 
in any other direction, the atmosphere was in a degree cleared 
of this smoky matter. During the time the darkness lasted, 
there was for the most part a pretty strong wind from the south. 
On Friday morning it changed to the west, and continued to 
blow for some time from that quarter. The unusual obscurity 
gradually disappeared, and objects, both in the heavens and 
upon the earth, soon assumed their ordinary aspect. 

Since writing the above, I have seen an article in the ii Mis¬ 
sionary,” of the 12th of November—a very respectable paper- 
printed at Mount Ziorij» Hancock Co. Georgia, relating to this 
phenomenon. It is stated, that “ the atmosphere had been very 
smoky for about a fortnight preceding; so much so, that it had 
literally intercepted .the rays of the sun at noon during a part 
of this time, and seriously affected the eyes.” “ It is doubtless,” 
added the writer, “ occasioned by great fires in the Indian ter¬ 
ritories. The wind has blown almost invariably from that di¬ 
rection for some time. 

That the late darkness had its origin in some of our most 
southern stages, or in the territories belonging to them, can, I 

9 Memoir* of the Amcr. Acad. voj. j- }■>, 334* 
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think, hardly be questioned. It is by no means improbable that 
it was occasioned by fires, running on those immense prairies 
that furnish annually such vast quantities of combustible mate¬ 
rials, We are told that these prairies u are covered with a 
coarse kind of grass, which, before the country is settled in their 
vicinity, grows to the height of six or seven feet This ve¬ 
getation, another writer observes, “ becomes sufficiently dry to 
bum during • the long dry season, called the Indian Summer; 
which commences usuajjy in October, and continues a month 
and a half or two months, during which the vegetation is killed 
by the frost, and dried by the sun ; the wet prairies arc- also 
dried, and*before the seasop has expired, the grass is perfectly 
combustible *f*.” In order the more easily to take their game, 
and to facilitate travelling from one hunting ground to another, 
the Indians, we are informed, occasionally set fire to die prairies 
** towards the close of the Indian summer.” 


Art. X .—Account of a Map by a Slave to the Ileir-appm ent 
ofAva. By Francis Hamilton, M. D. F. II. S. Lond. Sr 
Edin., and F. A. S. L. St E. Communicated by the Author. 

This Map (PlatcIX.) contains the Mranma territory between 
Pre or Prin, and Taunu on the south, and Ainarapura on the 
north. It is evident, that no scale can be adapted for this map, as 
the five days' journey between Pro and Taunu are longer than 
the six days' between the latter and Taunduacngri; and the seven¬ 
teen leagues between Taunu and MroVla, are much longer than 
the thirty-se\ en leagues between^ the latter and Gnaundusen. 
The reason, perhaps, of these inaccuracies was, that in these 
southern parts, die composer had no places of consequence to 
fill up the space, and, therefore, did not proceed from stage to 
stage, taking room for each, as in the more occupied parts to¬ 
wards the north. 


* Sec Atwater's Lctter& to Professor SilliRxan on the Piairie^of the West, pu¬ 
blished m The American Jovr^td qfSdpnce t vob i. p. 116. 

+ See R. W. Wells’s cdiniru^liicat$wj pa Fwldfis, published m the same work, 
volt I. p. 33 k 
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In this map Migiauntseh is placed to the north ofPatanago; 
%ut, in passing both up and down, the place called to me Pa- 
tanago was farthest north. This may have arisen from my 
having transposed the names , in copying, otherwise it would 
render us more doubtful of the general accuracy of die map. 

In this map, the capitals of principalities are marked by a 
double circle, the chief places of governments by circles, and 
places dependent on the latter by crosses, or by circles round a 
cross. These dependent places, howeyer, are often larger than 
the seat of Government, on which they depend* Migiaunrach, 
for instance, is a place of great trade, and more populous than 
Patanago, on which it depends, although the lotted is a pretty 
considerable town. 

The most valuable part of this map should, no doubt, have 
been the distances given between various places ; but, unfortu¬ 
nately, on examination, I find, that very great mistakes must be 
here admitted. For, we may observe, that from Amarapura to 
Paukkan (Pagalim Mew of Arrowsmith), the map gives 44 
leagues, or 96| British miles road distance, while Arrowsmitli’s 
map gives 90 geographical miles direct distance, so that the 
computed distance on this part of the map falls short of the 
real measurement. ^ In another route the computed league is 
evidently vastly longer, as between Migiaunrach and Iiamissen, 
this map makes only 27 leagues ; while the map by the native 
of Taunu makes the, distance from the latter to Patanago, 
close to the former, six days’, journey, or GO leagues. It is 
true, that in the latter map I have found the day’s journey on 
long routes to give only JL7 geographical miles direct distance; 
while, in the map now under consideration, the measured dis¬ 
tance between Amarapura afid Paukkan gives nearly 21 geo¬ 
graphical miles. Eyen tips allowance, however, would by no 
meads reconcile the two accounts and some error in the dis¬ 
tance between Magiaunrseh and Ilamisaen in this map, is evi¬ 
dent: for the route between Amarapura and Taunu being 
nearly parallel with the Erawadi, north from Prin or Pre, both 
running nearly north, and south for a considerable way, the dis¬ 
tance from the towns on the Erawadi, such as Migiaurmch, to 
the great inland road, of east and west, must 

be pearly the same with the ^Sstance ' between Pre and Taunu, 
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that is about 14 geographical miles in a direct line; and as 
Ramissen is no doubt considerably to the north of Migiaun-^ 
r»h, the distance, from the obliquity of its course, must be con¬ 
siderably more- These errors render the whole distances in 
this map doubtful; yet a great many of them coincide toler¬ 
ably with those given in the map by the native of Taunu. For 
instance, Taunu in both, is five days’ journey from Pre. On 
the whole,' however, most reliance is to be placed on those 
given by the native of, Taunu, when there is a difference. 
When both coincide, it adds to our confidence. 

The mountains of the Shanwas in this map arc represented 
by a chain, running in a straight line, north a little westerly, 
past Taunu and Amarapura; and the chain has a considerable 
resemblance to mountains, as seen from a distant plain, and as 
these hills appear from the Mranma country; but there is 
great reason to think, that the delineation by the native of 
Taunu, although very rude, gives a more accurate knowledge, 
and represents the Shanwa country as mountainous, with hills 
running in all directions, and among these numerous valleys, 
which are occupied by many towns, and which, I understand, 
are finely watered, and very productive. It might be imagined, 
that the western limit of this country formed a straight line, as 
represented in this map; but the map by the native of Taunu 
represents the hilly region as extending first NE. towards 
Gnaunrue, and then N W. towards Ava; so that the courses of 
the Panlaun and Paunlaun rivers are entirely through the plain 
of the Mranma territory. Although this, when compared with 
the Shanwa country, may be called a plain, yet it is by no 
means a flat like Bengal, but contains many small ridges, and 
little detached hills, some of which are neatly enough represent¬ 
ed in the slave’s map; but the greeter part is more carefully 
delineated, with respect to number and extent, in the rude per¬ 
formance of the native of Taunu. 

In the slave's map, the Mringngseh river and its branches 
are much better delineated than in the map by the native of 
Taunu * but the Paunlaun is left out, as no part of its course 
could be included, except a small portion near Taunu. On 
this account, probably, even its branches have been altogether 
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omitted, although several of them, pass through the country 
here delineated, ;* 

** A torrent called Paenwa, not connected with these branches 
of the Paunlaun, and omitted by the native of Taunu, has been 
laid down in this map. It rises near a, town called Pan, and, 
on the 6th* of November, when I was at its month, I found it 
nearly dry. The people on the spot called it Paenghiaun, or the 
Psen Torrent, and gave the name Paenwa to a small town at its 
mouth, which serves as a port for the trade of Preen Mro, the 
city at its source. 


Art. XI .—New Inquiries into the Lazos which art*observed in 
the Distribution of Vegetable Forms. By Baron Alexan¬ 
der Humboldt *. 

The numerical proportions of vegetable forms may be view¬ 
ed in two perfectly distinct lights. If we consider plants, group¬ 
ed together in natural families, without having regard to their 
geographical distribution, we enquire what are the types of or¬ 
ganization, according to which the greatest number of species 
are formed. Are there more Glumaceae than Composite; on the 
globe ? Do these two tribes of vegetables constitute together 
the fourth part of Phaenogainous plants ? What is the pro¬ 
portion of Monocotyledones to the Dicotyledones ? These are 
questions of general Phytology—of the sciences which examine 
the organization and mutual .connection of vegetables. If we 
view the species which we associate according to the analogy of 
their form, not in an abstract manner, but with regard to their 
climacteric relations, or their distribution over the surface of 
the globe, the questions which arise afford an interest highly 
varied. What arc the families of plants which predominate 
over the other phaenogamous vegetables more within the tor¬ 
rid zone than under the polar circle ? Are the Composite more 
numerous, either in the same geographical latitude, of on the 
same isothermal band, in the new Continent than in the old ? 
Dk» the types which ; predominate less in advancing from the 

-- r --- *T r ~r~* -“ 7 *- - -~ 

*,A separate copy of this memoir was sent to us by the author for insertion in 
Our Journal', through tir Marcef. 
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equator to the pole, follow the same law of decrease, in propor¬ 
tion as they rise toward the summit of die equatorial mountains ? 
Bo not die mutual proportions of families vary, on isothermal 
lines of the saime denomination, in the temperate zones," to the 
north ami to foe south of the equator ? These questions belong 
to the geography of plants, properly so called? they site connected 
with the most important problems belonging to foeteorology and 
the natural histoiy of the globe in general. Upon the prepon¬ 
derance of certain families of plants, depends also the character 
of die landscape, the aspect of a country, whether of a beautiful 
or majestic nature. The abundance of the Gramineae, which 
form vast savannahs, and that of the Balms or the Coniferse, 
are much influenced by the social state of the 'people, by their 
manners, and by the more or less perfect development of the 
economical arts. 

In considering the geographical distribution of forms, we may 
attend to Species, to genera, and to natural families, (Humboldt, 
Proleg. in Nov. Pen. vol. i. pp. xiii. li. & 33.). Often a single 
species of plants, especially among those which I have named 
social plants, covers a vast extent of country. Of this kind, in 
the north, are the heaths and forests of pines; in equinoctial 
America, the associations of Cactus, Croton, Bambusa, and 
Btathys of the satne species. It is curious to examine the pro¬ 
portions of organic multiplication and development. We may 
demand what species in a given zone produces the greatest 
number of individuals;—we may point 01 A the families to which 
in different climates belong the species which predominates over 
the others. Our imagination is peculiarly struck with the pre¬ 
ponderance of certain plants, which we> consider, on account of 
their easy reproduction, and the great number of individuals 
which present the same specific chalacters, as the more common 
plants of this or that zone. In a northern* region, where the 
Compositae and the Ferns are to the phasnogamous plants in 
the proportion of 1:13, and of 1: 25, (that is to say, where we 
find these proportions on dividing the total number of the phac- 
nogamous plants by the number of the species of the Compo¬ 
sites and Ferns,) a single species of Fern may occupy ten times 
as much space as the whole species of Composite together. In 
this case, the Ferns predominate over the Composite by the 
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mass,—by the number 'of individuals belonging to the same 
species ofPteris or of Pofypodium; but they do not predominate, 

we compare with the total sum of the species of phsenoga- 
mous plants the different forms which compose the two groups 
of Ferns and Composite?. As the multiplication of all the spe¬ 
cies does not follow the same laws, since they do not all produce 
the same number of individuals, the quotient obtained in di¬ 
viding the total number of phaenogamous plants by the num¬ 
ber of species of different families, does not of itself decide the 
aspect, I might almost say kind of monotony of nature in the 
different regions of the globe. If the traveller is struck with 
the frequent repetition of the same species^—with the sight of 
those which predominate by their mass,—he is not less so with 
the paucity of individuals of some other species useful to man. 
In, the countries where the Itubiaceae, the Leguminosa?, or the 
Terebinthacea?, compose the forests, we are surprised to sec how 
rare are the trees of certain species of Cinchona, Ilseinatoxylon, 
and the llalsamifera?. 

In turning our attention to species, we may also, without 
having regard to their multiplication, and to the greater or 
smaller number of individuals, compare in each zone, in an ab¬ 
solute manner, the species which belong to different families. 
This interesting comparison has been made in the great work of 
M. Deeandolle, (Rcgni Vegetabllis Systerna Naturae, vol. i. 
p. 128. 396. 439. 464. 510.). M. Kunlh has attempted it with 
more than 3300 Com^ositae already known up to the present 
day, (Nova Genera , vol. iv. p. 238.) It doesi not point out 
what family predominates in the same degree above the other 
indigenous phamogamous plants, either by the mass of in¬ 
dividuals, or by the number of species; but it presents the 
numerical proportions bet weep the species of the same family 
belonging to a different country. The results of this method 
are generally more precise, because they are obtained without 
valuing the total mass of phaenogamous plants, after being 
freed with care from the study of each isolated family. The 
fof ns which are the^mtost varied, the Ferns, for example, are 
found under the tropics: it is in the mountainous, temperate, 
humid and sh&dy parts of the equatorial regions, that the family 

of Ferns produces the greatest number of species. In the tem- 
/ / 
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peratc zone, there are not so many as'under the tropics: their 
absolute number still diminishes as we advance toward the poll?; 
but since the cold region, for example Lapland, produces spe* 1 
cies of Ferns which resist the cold better than the great mass 
of phaenogamous plants, the Ferns, by the number of spe¬ 
cies, predominate more over the other plants in Lapland than in 
France or Germany. The numerical proportions presented in 
the table which I have published in my Prolegomena de DistrU 
buttons Geograpldca Plantarum , and which appears again here 
perfected by the great labours of Mr Robert Brown, differ en¬ 
tirely from the proportions given by an absolute comparison of 
the species which grow in the different zones. The variation , 
which we observe in proceeding from the equator to the poles is 
not consequently the same in the result of the two methods. In 
this, two of the fractions used by Mr Brown and myself are va¬ 
riable, since, in changing the latitude, or rather the isothermal 1 
zone, the total number of phsenogamous plants is not seen to 
vary in the same proportion as the number of species which 
constitute the same family. 

When from species or individuals of the same form which 
are reproduced according to constant laws, we pass to divisions 
of the natural method , we may turn our attention to genera, to 
families, or to sections still more general. There are'some ge ¬ 
nera and some families which belong exclusively to certain zones, 
to a particular association of climacteric conditions; but there is a 
great number of genera and of families which have representatives 
in all zones, and at all heights. The first researches which have 
been m; • Sc regarding the geographical distribution of forms, 
those of M. Treviranus, published in Ins ingenious work on 
Biology, (vol. ii. p. 47. 63. 83. 129 ),* have for their object the 
dispersion of genera over the globe. That method is less pro¬ 
per for presenting general results than this, which compares the 
number of species of each family/or the large groups of the 
same family, with the lotai mass of phamogamous plants. In 
the frigid zone, the variety of generic forms does not diminish 
in the same degree as the variety of species : we find more ge¬ 
nera, with a smaller number of species, (Deeandolle, Thloric 
Element . p. 190.; Humboldt, Nova Gen. vol. i> p. xvii. & I); 
It is nearly the same on the summit of the lofty mountains. 
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which receive colonists of a great number of genera, which we 
suppose to belong exclusively to the vegetation of the plains. 

I have deemed it necessary to show the different points of 
view from which the laws of the distribution of vegetables may 
be seen. It is in confounding them that we think the contra¬ 
dictions are to be found, which are not otherwise than appa¬ 
rent, and which are erroneously attributed to the uncertainty of 
observations. ( Berliner Jahrbuchcr dcr GczcachsJcunde, Bd. i. 
p. 18. 21. 30.) When the following expressions ore used: 
“ this form or this family loses itself toward the frigid zone 
c( it has its true native country in such and such a parallel 
“ it is a southern form; 1 ’ “ it abounds in the temperate zi&c 
we must expressly mention, if we consider the absolute number 
of species, the increase or decrease of their absolute frequency 
with t!ie latitudes, or if we speak of families which predominate 
in the same degree over the rest of the pha*noganious plants. 
These expressions are correct: they afford a precise significa¬ 
tion, if we distinguish the different methods according to which 
we consider the variety of forms. The Island of Cuba (to use 
an analogous case taken from political economy) contains a 
much greater number of indi\iduals of the African than of the 
Martinique race; and yet the nia^s of these individuals predo¬ 
minates much more over the number of whites in this latter 
island than in that of Cuba 


The rapid progress which the geography of plants lias made 
within these twelve yflars, by the united labours of Messrs 
Broun, Wahienberg, l)ecaiidol!e, Leopold do Buch, Parrot, lta- 
niond, Schouw and IPornemann, are owing in a great measure to 
the advantages of the natuYal method of M. de Jussieu. In fol¬ 
lowing, I shall not say the artificial classifications of the sexual 
system, but the families fbuifded upon vague and erroneous 
principles, ( DumosaConjdalcs , Olerana\) we no longer per¬ 
ceive the great physical laws in the distribution of vegetables 
on the globe. It was Mr Itobcrt Brown, who, in a celebrated 
memoir on the vegetation of New Holland, first made known 
the true proportions jadlween the great divisions of the vege¬ 
table kingdom, thy Acotyledonous, Monocotyledonous, and 
Dicotyledonous plants, (brown, in Flinders' Voyage to Terra 
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Australis, vol. ii. p. 558; and Observations systematic and 
geographical cm the Herbarics of' the*Congo, p. 3.) I made 
an attempt, in 1815, to pursue this kind of research, in extencC 
ing it to the different orders or natural families. The natural 
history of the globe is, in its numerical elements, like the sys¬ 
tem of the world, anti can be brought to perfection only by the 
joint efforts of botanical travellers, to discover the true laws of 
the distribution of’ vegetables. The collection of facts is not of 
itself sullicient : in order to obtain the most accurate approxi¬ 
mations, (and we do not pretend to give any thing but approxi¬ 
mations,) the different circumstances under which the observa¬ 
tion# have been made must be discussed. I think with Mr * 
Brown, that we ought to prefer in general to calculations made 
upon incomplete lists of all the plants published, the examples 
taken from countries of considerable extent, and whose Flora is 
well known, such as France, England, Germany, and Lapland. 
It would be desirable to have still a complete Flora of two coun¬ 
tries of 20,000 square leagues, destitute of lofty mountains and 
of platforms, and situated between the tropics in the Old and in 
the New Worlds. Until this shall be accomplished, we must be 
contented with the great herbaries formed by travellers, who 
have resided for some time in the two hemispheres. The habi¬ 
tations of plants are so vaguely and incorrectly pointed out, in 
the vast compilations known under the names of Systema Vcge- 
tabilium , and Species Plantar urn, that it would be very dange¬ 
rous to use them in an absolute manner* I have not employed 
these lists otherwise than in a subsidiary manner, to control 
and modify a little the results obtained by the Floras and tlu* 
partial herbaries. The number of equinoctial plants which M, 
Bonpland and I have brought to Europe, and of which our 
learned colleague M. Kunth will? have soon finished the publi¬ 
cation, is perhaps numerically greater than any of the herbaries 
formed between the tropics ; but it is composed of the vegetables 
of the plains and elevated platforms of the Andes. The al¬ 
pine plants are even much more considerable than in the Floras 
of France, of England, and of the Indies* which associate also 
the productions of different climates belonging tp the same lati¬ 
tude. In France, the number of species which vegetate exclu¬ 
sive! v at above 500 toises of height, does not apfpqar to be more 
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than 5tli of the entire mpss of phaenogamous plants. (Decan- 1 
civile, in the Mem. dc dr cue'll, vol. iii. p. 295.), 

It will be useful to consider at a future period the vegetation' 
of the tropics and that of the temperate region between the pa¬ 
rallels of 40° and 50°, according to two different methods, either 
in searching the numerical proportions in the whole of the plains 
and the mountains, which nature^ presents over a great extent of 
country, or in determining these proportions in the plains alone 
of the temperate zone and of the torrid zone. As our herbaries 
are the only ones that point out, according to barometrical 
measurement, in more than 4000 plants of the equinoctial re¬ 
gion, the height of each station above the level of the sea, the 
numerical proportions of the table ’which I have already pub¬ 
lished may be rectified, when our work, the Nova Genera , 
shall be finished, by taking away from the 4000 phamogamous 
plants which M. Kunth has employed in this work (Prolegom . 
p. !(».), the plants which grow at above 1000 toises, and by di¬ 
viding the total number of plants which are not alpine, of each 
family, by that of plants which live in the cold and temperate 
regions of equinoctial America. This mode of proceeding 
should affect more, as we shall show by and bye, the families 
which abound in alpine species, for example, the Graininea* and 
the Composite. At 1000 loises of elevation, the liman tempe¬ 
rature of the air is still, on the hack of the equatorial Andes, 
17" centigr., which is equal to that of the month of July at Pa¬ 
ris. Although on the platform of the Cordilleras, we find the 
same annual temperature as in the high latitudes, (because the 
isothermal line of 8°, for example, is the track marked in the 
plains by the intersection of the isothermal surface of 8\ with 
the surface of the earth’s spheroid,) it is not too much to gene¬ 
ralise these analogies of the temperate climates of the equatorial 
mountains, with the low regions of the circumpolar zone. These 
analogies are not so great as might he thought; they are modi¬ 
fied by the influence of the partial distribution of the heat in 
the different parts of the year. (Proleg. p. 54., and my Mc- 
moire sur les IJgncs ^sothermes *, p. 137.) The quotients do 
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* A translation of this valuable Memoir will be found in this Journal , vol. Ill- 
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not change, however, in ascending fjom the plains toward the 
mountains, in the same manner as they change in approaching 
the pole: this is the case with the Monoeotyledoucs, considered 
in a general view, as well as with the Ferns and Composite. 
(Proleo, p. 51 . and 5SJ.; Brown on Congo , p. 5.) 

It may further be remarked, that the development of vege¬ 
tables of different families, and, the distribution of forms, depend 
not on isothermal latitudes, nor on geographical latitudes alone; 
but that tile quotients are not always similar on the same iso¬ 
thermal line of the temperate zone, in the plains of America 
and of the Old Continent. There exists, under the tropics, a 
very rental kublc difference between America, India, and the 
west coasts of Africa. The distribution of organic beings on 
the globe, depends not only oil very complicated climatic cir¬ 
cumstances, but also on geological causes, with which we are en¬ 
tirely unacquainted, because they are connected with the ori¬ 
ginal state of our planet. The great Pachydermata are want¬ 
ing at the present day in the New World, although we find them 
still in abundance in analogous climates, in Africa, and in Asia. 
In the equinoctial zone of Africa, the family of palms is far 
from numerous, compared with the great number of species of 
equinoctial America. These differences, far from deterring us 
from the scrutiny of the laws of nature, ought to excite us 
to study these laws in all their complications. The lines of 
equal heat, are not parallel to the equator. They have, as I 
have tried to prove elsewhere, convex summits, and concave 
summits, which arc distributed with great regularity over the 
globe, and form different systems along the eastern and wes¬ 
tern coasts of the two worlds, in the*centre of continents, and in 
the neighbourhood of'the ocean. It is probable, that when 
philosophical botanists have travelled over a larger extent of 
the globe, we shall find, that often th'e lines of the maxima 
of agroupment (the lines taken from the points where the 
fractions are reduced to the smallest denominator,) become 
isothermal lines. In dividing the globe by longitudinal bands 
comprehended 1 vet ween two meridians^Nfind in comparing the 
numerical proportions under the same isothermal latitudes, we 
perceive the existence of different systems of ugroupment . We 
can already, with the actual state of our knowledge, distinguish 
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tour systems of vegetation, those of the New Continent, of Wes- 
te?a Africa, of India, and of New Holland. Since, notwith¬ 
standing the regular increase of the mean heat from the pole to 
the equator, the maximum of heat is not identical in the diffe¬ 
rent regions at different degrees of longitude, there exist also 
places where certain families attain a more perfect development 
than at any other : this is the case with the family of Composi¬ 
te in the temperate region of North America, and especially at 
the southern extremity of Africa. Thesrf partial accumulations 
determine the physiognomy of the vegetation, and are what we 
call vaguely the characteristic features of the landscape. 

In the whole temperate zone, the Glumacea* and Composite 
form together more than the fourth part of the plnenogamous 
plants. We find, from the same inquiries, that the forms of 
organised beings have a mutual dependence. The unity of 
nature is such, that the forms are universally limited according 
to constant and immutable laws. When we know at any point 
of the globe the number of species which a. great family pn - 
sents, (for example, that of the Glumacea 1 , the (’empo-ha, or 
the laiguminosa*,) we can estimate with much probability both 
the total number of plimnogamous plants, and the number of 
species which compose the other vegetable families. It is thus, 
that, on knowing the number of Cyperacea* or of Comp^sita- in 
the temperate zone, we can form an estimate of that of the 
Gramineai or LeguminoMv. These estimates enable us to see in 
what tribes of vegetables the Floras of a country arc still defi¬ 
cient : they are so far %>m being uncertain, as to enable us to 
avoid confounding the quotients which belong to the different 
systems of vegetables. The labour which I have bestowed 
upon plants, will no doubt one Jay be applied with success to 
the different classes of vertebral animals. In the temperate 
zones, there are nearly five times as many herds as mammalia, 
and the latter increase much less toward the equator than the 
birds and reptiles. 

The geography of planls may be considered as a part of the 
natural history of the gviobe. If the laws which nature has Ibi- 
lowed in the distribution of vegetable forms, should prove to be 

s y- A 

more complicated than they appear at first sight, still, we ought 
not on this account to lie deterred from submitting them to ac» 
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curate investigation. Wc do not relinquish the tracing of a map, 
when we perceive the sinuosities of rivers, and the irregular 
pf coasts. The laws of magnetism become intelligible to him 
who has commenced with tracing the lines of equal inclination and 
declination, and who has compared a great number of observations, 
which, at first sight, might seem contradictory. He who thinks 
that it is not yet time to search the numerical elements of the 
geography of plants, forgets the progressive march by which 
the physical sciences have elevated themselves to determinate 
results. In examining a complicated phenomenon, we com 
menee with a general scrutiny of the circumstances by which it 
is determined or modified but, before discovering certain pro¬ 
portions, we find, that the first results to which we attend, are 
not sufficiently free from local influence : it is then that we mo¬ 
dify and correct the numerical elements, and discover the 
regularity in the very effects of partial disturbances. Criti¬ 
cism exercises itself on whatever has been prematurely announ¬ 
ced as a general result; and the spirit of criticism once excited, 
becomes favourable to the investigation of truth, and accelerates 
the progress of human knowledge. 


Acotyi.tsdonii.s. Cryptogamous plants (fungi, lichens, mos¬ 
ses, and ferns) ; Adames cellule uses ct vase ulai res of M. l)e 
eamlolle. On uniting the plants of the plains with those of 
the mountains, we have found them to»be under the tropics , 
but their nurfiber ought to be much greater. Mr Brown has 
rendered it very probable, that, in the torrid zone, the propor¬ 
tion is in the plains f-, on the mountains l *. (Congo, p. 5.) 
In the temperate zone, the agamous plants are generally to the 
phamogamous as 1 : 2 ; in the ftigid zone they attain the same 
number, and often exceed, it considerably. 

On dividing the agamous plants into three groups, we observe 
(hat the ferns arc more frequent (the denominator of the frac¬ 
tion being less) in the frigid zone than in the temperate zone, 
(Berl. Jahrb bd. i. p. 82.), and the lichens and mosses also in- 

' V 

* In thi.s aitielc, the fractions- mdicat^ the proportions between 

the species of a family and the total nmnher of Phjdta'gninous plants which 
> egetate in the same country. The nhhicvi.itions Trop. Temp. J<'i signify 
Ttopir.t or TnmJ Zone, Tcmpuntc Z«ru, 1'irritl Zf>n>'. — s 
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crease towards the frig-ill zone. The geographical distribution 
Uf ferns depends upon the union of the local circumstances of 
shade, humidity, and moderate heat. Their maximum (that is 
to say, the place where the denominator of the normal fraction 
of a group becomes the least possible,) is found in the moun¬ 
tainous parts of the tropics, particularly in islands of small ex¬ 
tent, where the proportion rises to *, and upwards. When the 
plains and mountains were not separated, Mr Brown found the 
ferns of the torrid zone to be In jArabia, India, New Hol¬ 
land, and Western Africa, (between the tropics,) they are a ' 6 : 
our herbaries of America do not give more than ; but the 
ferns are rare in the great valleys # and on the dry jlUitforms of 
the Andes, where we were forced to remain a long time. 
(Congo, p. 43., and Ffovagxn., vol. i. p. 3d.) In the tempe¬ 
rate zone, the ferns are ; in France, 7 *\, ; in Germany, ac¬ 
cording to late inquiries, 7 \. (Bert. Jahrh ., b. i. p. 26.) The 
group of ferns is extremely rare on the Atlas mountains, and 
almost completely disappears in Kgypl. In the frigid zone, 
the ferns appear to rise to 


Monocotyledon es. The denominator becomes progres¬ 
sively smaller in proceeding from the equator toward the 62d 
iegree of North Ilatitude; it increases again in the regions still 
farther north, on the coast of Greenland, where the Graminea* 
are very scanty. (Covgo, p. 10.) In the different parts of the 
tropics, the proportion varies, from £ to • In 6880 plueno- 
gamous plants of equinoctial America, found by M. Bonpland 
and me, in flower and in,fruit, there are 654 monoetylcdonous, 
and 6226 dicotyledonous ; hence the great division of the Mo- 
nocotyledones would be £ cjf the plimnogamous -plants. Ac¬ 
cording to Mr Brown, the. proportion in the Old Continent (m 
India, equinoctial Africa, and New Holland,) is } ; in the 
temperate zone we find ’. (France, l : Ig ; Germany, 1 : 41. : 
North America, according to Fursh, l : 4* ; Kingdom of Na¬ 
ples, 1:4^; Switzerland, .1 : 41 ; British Isles, 1:8,); in 

the frigid zone, J. ' 

11 


Gltimace,k. 
and (lrajnine;e 


(The three families of 
united). =.Trop., i ’ r 


Juncea-. 
r Femp 


Cyperace.r, 

V|-] ( v ' 

1 1 4. 


* i, * 
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The increase toward the norlh is owing to the Juneeae and 
Cyperaeea; being very rare compared with the other Phsenc^- 
gamous plants, in the temperate and torrid zones. On com¬ 
paring the species belonging to the three families, we find that 
the Gramitiem, the Cyperaeea*, and the Junceag are under the 
tropics, as 25, 7, 1; in the temperate region of the Old Conti¬ 
nent, as 7, 5, 1 ; in the polar circle, as 2:, 2J, 1. In Lapland 
the Graminem and Cyperaeea: are equal: toward the equator 
the Cyperaeea; and Juncgm diminish much more than the Gra- 
minoa'; the junceal form disappears almost entirely under the 
tropics, {Nova Gen. vol. i. p. 240.). 


JuNcv.r. alone. ™Trop.’ Temp., 3 ' D . 

(Germany, ^ ; Trance, *' c .) 


Trig., 


r 

2 Si 


CyrERACF.-ii alone. —Trop. America, nearly A ; Western 
Africa, 1 1 h ; India, ; New Holland, 1 l 1 . (Congo, p. 9). 
Temp., probably (Germany, 1 , ff ; Trance, according to 

ihe works of M. Deeandulle, / T ; Denmark, j*,..) Trig. 
This is the proportion found in Lapland, and as far as Kaiut- 
schatka. 


Gn amine e alone. Trop. I have allowed as much as T h. 
Mr Brown found in Western Africa, T \ ; in India, (Con¬ 
go, p. 41.) M. Ilornemann fixed this jmrt of Africa at 
(De Indole Plant. Guincnishnn, 1819, *p. 10.) Temp. Ger- 
many, t '- ; France,-j'... Trig. / 0 . 


Composit e. On blending the plants of the plains with those 

of the mountains, we have found in equinoctial America I and 

«\ 1 

i ; but, of 534 Composite of our herharies, there are only 94 
which grow to 500 tenses above the plains, ( the height at which 
the mean temperature is still 21°.8 ; equal to that of Cairo, of 
Algiers, and of the Island of Madeira.) From the equatorial 
plains to 1000 toiscs of height (where we have still the mean 
temperature of Naples), we have collected 2f>5 Composite. 
This last result give* the proportion of Composing in the re¬ 
gions of equinoctial America, beneath 1000 tohtag, b' om * to T V 
This result is very remarkable, because it proves, that between 
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the trapses in the lowesgand warmest region of the New Conti¬ 
nent, there are fewer Composite, in the subalpine and tempe¬ 
rate regions more, than under the same eiicuuibtanecs in the Old 
World. Mr Brown found on the llio-Congo, and in Sierra- 
Leone, - g \ ; ; in India and New Holland ( Congo , p. 26; 
Nova Gen. vol. iv. p. 289.) In the temperate zone, the Com¬ 
posite- are in America, (this is probably also in equinoctial, 
America the proportion of the Composite: of the highest moun¬ 
tains to the whole mass of alpine plumiogamous plants) ; at 
the Cape of Good Hope, * ; in Frail eg-, 1 (correctly T C); in 
Germany J Under the frigid zone the Composite* are, in Lap- 
land, jC ; in Kamtsehatka, ( Horncmann , p. 18.; Bert. 

Jahrb. b. i. p. 29-) ‘ 


Leo,um i nos e. Trop. America, X2 ; 

land, * ; Western Africa, \, (CWgo, ]>. 
x ' n ; Germany, /, ; North America, ■/, 
Juhrb. b. i. p. 22.) Brig. 


India, }, ; New Hol- 
10.) Temp. France, 
; Siberia, 1 , 1 , (Hal. 


TiAMAT.E. ~~ Trop. 
mam, ; France, f. 
Cr jciier.e in the tempera 


fj-,. Temp. North America, •„ Ger- 
Frig. r ' u . The rarity of Labiate and 
to zone of the New Continent is a very 


! omarkable phenomenon. 


Mai.vau-’..v. -.-Trop. America, ,' r ; India and Western 
Africa, 3 '.t, {Coftgr, p. 9.) ; an the coast of Guinea alone, ,,' e , 


(ilornammn , p. 20.) Temp. 3 t u . Brig- 0 


• » 


Caueici-.R r. Almost V.anting under th.e tropics, mi taking 
away the mountains to within fiom 1200 to 1101/ toiscs. (Nova 

Urn. p. 16.) Fiance, ; Germany, / s ; North America, 

• • 

Item ace r.. Without dividing the family into sections, we 
find beneath the tropics, in America, A. ; in ’Western Africa, 
j' T : under the temperate zone in Germany, dj ; in France, 
>2: under the frigid zone, in Lapland, ,’ 0 - Mr Brown sepa¬ 
rates the great*family of Ituhiaccie into two groups, which pre¬ 
sent very distinct climatic proportions. The group of Stel¬ 
late* without interposed slipules, belong thie.'lv to the temperate 
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zone: it almost disappears between the tropics, excepting at the 
summit of the mountains. The group of Rubiaceae with opp«* 
site leaves and stipules, belong very peculiarly to the equinoc¬ 
tial region. M. Kunth has divided the great family of Rubia¬ 
ceae into eight groups, one of which, that of the Coffeacea*, forms 
in our herbaries a third part of the whole Rubiaceae of equinoc¬ 
tial America. {Nov. Gen. vol. iii. p. 341.) 

Euphorbiace/E. — ^Trop, America, ; India and New 
Holland, 3 ' (j ; Western Africa, 2 V {Congo, p. 95.) Temp. 
France, T l 0 ; Germany, T ^ 5 . Frig. Lapland, 

m 

Ehice^e andR iiodooendra. =Trop.America, Temp. 

France, ; Germany, D J 5 ; North America, » l lT . Frig. .Lap- 
land, 2 l 3 . 

Amentace/E. — Trop. America, Temp. France, , 

Germany, f 0 ; North America, Frig. Lapland, »V 

Umbellifer.e. = almost none under the tropics to the 
height of 1200 toises; but, on taking both the plains and high 
mountains in equinoctial America, f L> ; under the temperate 
zone much more numerous in the Old than in the New Conti¬ 
nent. France, ; North America, ? ' r ; Lapland, 5 ' 5 . 

« 

On comparing, the two worlds, we find in general in the New 
World, under the equatorial zone, fewer C^peracctc and Rubia- 
cete, and more Composite; under tjie temperate zone, fewer 
Labiatm and Cruciferm, and more Composite, Erica', and Amcn- 
tacea*, than in the corresponding zpnes of the Old World. The 
families which increase from the cqqjitor toward the pole (ac¬ 
cording to the < fractional method ), are the Glumacea, the Eri- 
cea*, and the Amcntacem. The families which decrease from 
the pole toward the equator arc the Leguminoste, the llubiacea*, 
the Euphoibiacea, and the Malvaceae The families which ap¬ 
pear to attain the maximum under the temperate zone, are the 
Composite, the Labiata.’, the Umbel lifeiw, and the Crucifera*. 

I have thrown together the principal remits of this work in 
<>ne table, but I enjoin naturalists to h.i\e recourse to illusita 
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tions of the several families, whenever any of the numbers seem 
vdoubtful. The quotients of the tropics are modified in such a 
manner that they are proportioned to regions whose mean tem¬ 
perature is from 28° to 20°, (from the level of the ^ea to 750 
toises of height). The quotients of the temperate zone are adapt¬ 
ed to the central part of that zone, between 13° and 10° of mean 
temperature. In the frigid zone, the mean temperature is from 
0° to T. To this table of quotients or fractions, which indicate 
the proportions of each family to tlje total mass of phmnoga- 
mous plants, might be added anothc/, in which the absolute 
number of species might be compared. We here present a frag¬ 
ment which comprehends only the temperate and frigid zones. 



France. 

North America. 

Lapland. 

Gi.umace.e, 

460 

365 

124 

Composite, 

490 

454 

88 

L KGUMINOSE, 

230 

148 

14 

CkUEI C'ERE, 

190 

40 

oo 

Cm l! 1A. LI FEE K, 

no 

50 

9 

C Alt VOl’UVLLE F, 

105 

40 

29 

IjABIAT/E, 

T 49 

78 

7 

Till I N ANT 11 E.E, 

117 

79 

17 

Amentace.c, 

09 

113 

oa 


These absolute numbers are taken front the works of Messrs 

I 

Decatidolle, Flush, and Walilenbcrg. The mass of plants de¬ 
scribed in France is to that of North America in the proportion 
of l J : 1; to that of Lapland in the proportion of 7 : 1 




* A scries ol' additional obscnnitons on tins Mibjcct, so lughljr intetesling to 
the philosophical hot an* t and the gcoingi.t, «Uoi> In Haunt Humboldt, will appc.ii 
jn mir next Number. 
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tor diminished toward the Equator: ^» The denominator diminished toward the Equator and toward the North Pole : —> The denomina¬ 
tor diminished from the North Pole, and from the Equator toward the Temperate Zone. 
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Ant. XII.— History of Mechanical Inventions and Processes in 
the Arts. * 

As we are desirous of making this article as full and useful 
as possible, we have resolved in future to insert short notices of 
new and interesting patents, provided these notices are commu¬ 
nicated to us by the patentees soon alter the sealing of their pa 
tents. 

I. Account of Factitious Gilding for Chain-Undoes., and 
other' Works in Iron. Communicated by .John Ro>u- 
son, Esq. F. R. S. E. 

The Moochees and Nuqquashesof India, who arc the maker', 
and painters of a variety of objects whose purposes v oqmrc abilil v 
to stand the effects of the weather, use an application m ornament¬ 
ing their works, which, in appearance, nearly equals gilding, and 
costs little more than common paint. It appear^ to me that the 
application might be useful in some cases in this country, part, 
cularly in chain-bridges, and other works where iron of ,< -month 
surface is exposed to the atmosphere, t therefore use the fro* 
dam of troubling you with uhul T recollect on the subject 
In preparing the faciuiou. gliding m the smad wav. a qua>> 
tity of pure tin is melted, and pom rd into a joint of bum lx o. 
(porliaps a foot long, and two or three inches nt diameter), clo.-i 
at both ends, except the perforation at which the tin is (toured 
in, which is instantly plugged up. The bamboo is then Vio¬ 
lently shaken, which, if well managed, soot* makes the metal 
assume the form of a very fine grey potrder . litis being sifted, 
to separate any coarse particles, is mixed up in thin melted glue, 
and, if I recollect right, is k vigaltfd on a stone with a muiier. 
The result is poured into dishes (commonly «oeoa nut -shells) to 
settle, and the superfluous moisture poured off. 

When to be applied, it should be of the const -tenev of thin 
cream, and is laid on with a soft brush, like ordinary paint. 
When dry, it appears like a coat of common grey water colour. 
This is gone over with an agate-burnisher, and then forms a 
bright uniform surface of polished tin;—a coating of white or 
coloured roghun (oil-varnish) is immediately laid over it, accord¬ 
ing as it may lie intended to imitate silvering or gilding. 
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I have had tent-poles, travelling trunks, baskets covered with 
painted leather, and other articles, in constant tear and wear for 
years, in which, from its cheapness, this mode of ornamenting 
had been very liberally applied, and have often had occasion to 
remark the power which it appeared to have of resisting the ef¬ 
fects of the weather. 

On a first trial, some little difficulty of manipulation may be 
found, in bringing the tin to a sufficiently impalpable powder, 
and also in hit ting the proper quantity of glue to he put in. If 
the size he too strong, the agate has no # effect; and if too weak, 
the tin crumbles off under the burnisher. A very little practice 

will make the process exceedingly easy. , 

* 

• c l. Account of n New Copying-Press. Communicated by the 

Inventor. 

The following description of a very simple and ingenious 
new copying-press, has been transmitted to us by a correspon¬ 
dent, by whom it has been constructed and used. 

In Plate X. Fig. 1. All are the upper and under boards, 
of two inch hard wood, well seasoned. The axle CD is laid 
along the centre of the under side of the lower hoard, through 
the sup]Kills EF, and is seen separately at G. The one copied 
from is made of* f tli inch bar-iron, having notches HI at each 
end, filed down on one side only, and rounded to fthsof an inch 
in diameter. In these notches, the round heads of the bolts KL 
work ; each of llu-se being screwed, with a stt'flng nut MN, for 
adjusting to different,thicknesses of lxx>ks. The upper board 
is raised, when the pressure is taken off, by the pieces of spiral 
spring-wire OP, each of which is sunk into a large bore, about 
half through the under hoard* The nuts MN press upon pieces 
of iron sunk into thq upper,board. The whole is supported on 
three feet, not represented, to avoid confusion. With a handle 
of nine inches, a pressure of from two to three tons can very 
easil^Ybe given. The application of this axle to the rollers of a 
lithographic-press, or even to the common printing-press, must 
he evident to any one, while it is capable of being constructed 
by the most common artificer. 
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3. Description of a New Safety-Lamp for Mines. By John 
Murray, Esq. E. L. S. and Lecturer on Chemistry. Com¬ 
municated by the Inventor. 

My new safety-lamp, which is represented in Plate X. 
Fig. 2. consists of two concentric cylinders of thick glass, the 
space between being filled with water through a pipe at top, and 
represented in the figure, having an air-escape aperture on the 
opposite side. Over the flame of the wick is a bell or lunnel, 
with a double recurved pipe issuing from its summit, and passing 
below the lamp, terminating immediately under a single central 
ajjcrturc. # Here, the products of combustion are discharged, 
(the excess is of course disengaged by the usual aperture at the 
top of the cylinder), atul mingled with the explosive atmosphere 
rising from below, and passing to the flame of the Jam]). This 
is again mixed more intimately at its immediate ingress, where 
it passes through the apertures represented on each side of the 
lamp. The rest maybe inferred from a simple inspection of the 
figure, in which two of the ribs that fence in the outer cylinder 
(a guard from external injury) are supposed to he removed, in 
order to shew the internal arrangement to better advantage. 

By a circular band of lead affixed to its base, the instrument 
will always fall vertically: and should it accidentally fall on its 
side, it will immediately recover its upright position. 

The water will not spill in any condition of the instrument, 
for the resistance of the atmosphere will prevent this. It is 
shewn lower in the cylinders than it ought to be, in order to he 
clearly represented. Its expansion is compensated for. The 
water will preserve the inner cylinder dr* an equable temperature. 

Hedged in by water, external injury may only affect the outer 
wall; but granting that the instrument is crushed to atoms in an 
explosive atmosphere, the worst tha’t can happen is the extinc¬ 
tion of the flame within by a flood of water. 

I see no necessity for shielding the inner cylinder by metallic 
bars, because explosion cannot take place within. 

The lamp is a self-regulator, and takes care of itself; for, as 
the quantity of azote, he. will be in the ratio of flic quantity of 
the disarmed explosive mixture, and consequent elongation of 
the spire of flame, so soon as it amounts to a maximum ex tine- 



Mr Brunei {^Patent Pocktt, Copying-Press. tf<)3 

tion takes place, and the comparative colour of the flame, with 
the varied phenomena of the exotic lambent flame, will afford an 
e&gant measure of’that exploshe force which has been disarmed 
before its transmission from the portal below. 

This lamp has been submitted to the ordeal of explosive at¬ 
mospheres, with the most complete success. No explosion what¬ 
ever occurs wilhin the cylinder. When the explosive atmo¬ 
sphere, mixed with the product of combustion, passes towards 
the lamp, the colour of its flame is changed, and it shoots up in¬ 
to the bell or funnel, (which carries od’tlfese chemical products of 
flame, in order that 

sphere, before it passes into the cylinder), and as the explosive 
mixture increases, a lambent attenuated flame plays silently round 
# tbat of the lamp, which finally disappears; and when it has 
reached its maximum , it is tranquilly extinguished. 


they may be mixed with the explosive atmo- 


4. Account of a Nero Patent Pocket Copying-Press, by M. J. 

Bjrunkllk. 

This ingenious and useful invention is shewn in section in 
Plate X. Fig. 3., where a is tlu* bottom of the press, made 
of the best gun-metal, and bb a pressing-hoard of wood, ha¬ 
ving above it a steel-plate spring a\ which rests upon ledges, 
and supports the pressing-hoard by the screw J. A strong steel- 
lever <?, moving on the plane f presses near its centre on the 
head of the screw' d ; mid g is another lever, moving on the 
joint h, to which the power of the hand is applied. The damp¬ 
ing apparatus contained in the box i } consists of a metallic cy¬ 
linder, liaving several shei'ts of fine linen rolled round it, oi the 
same size as the sheets of paper employed. 

In using this press, the oitginal letter is put into a transfer¬ 
ring-book, and a l)Jajik-lcaf-»of paper turnetl over upon it. A 
sheet of the damp linen is then laid upon the blank-leaf, and 
above that a leaf of oiled paper. The book being shut, and in¬ 
troduced between aa and bb, the hand is applied to the lever g , 
which presses down the lever c with great power, and commu¬ 
nicates the pressure to the book by means of the knob d of the 

vnr vr vn„ 1$. ArRIL 1822. lf 
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Mr Brookedon.\ 


Method of' YVire-D rawing'.* 


pressing-board hb. This patent was enrolled in June 1821. 
See London Journal of Arts , vol. ii. p. 2^8. 


5. Mr Brook boon's Improvement on the Method of Drawing * 

Cylindrical Wire. 

The improvement which we propose at present to notice, was 
made by Mr William Brookedon ol’ Poland Street, and was se¬ 
cured by patent on the 20th September 1821. The usual me¬ 
thod of making cylindrical wires, is to draw them through holes 
made in plates of stee], ‘iron, or other metal. * In this method, 
the holes were liable to be galled or enlarged by the wire in 
passing through them, so that the wires wei\; less equal and 
cylindrical than might have keen desired. The method which 
Mr Brookedon proposes to substitute in place of the old one, is 
founded on the ingenious idea of drawing the wire through cylin¬ 
drical or conical holes drilled in “ Diamonds , Sajrphires, Rabies, 
Chrysolites , or any other fit and proper hard gems or stones." 
Although the wire mav bo drawn through either end of the 
hole, yet the inventor prefcis entering the wire at the smaller 
end, and drawing from the larger end of the holes. 

It is very remarkable, that Mr Brookedon has not enume¬ 
rated among his gems the Gaunt, which we consider an better 
fitted for the purpose than any which he has mentioned. It is 
not only the cheapest and most easily obtained of them all, but 
has the property of giving less friction than almost any other 
substance. This interesting property oi the garnet was esta¬ 
blished by the curious experiments of Coulomb on pivots *. 

f 

6 Account of Mr llhrrv'.v Imjxrovcment on Pumps . 


The usual method of working pumps, either in distilleries, be. 
or on board ships, is to force the water to the top of the barrel, 
and allow it to run off to a lower le\Vl. 

It is quite clear, that if the water in this case descends from 
the top of the pump to a place of delivery much below the top 
of the pump-barrel, tlie fall of the water through this height is 
a mechanical force; which is entirely wasted, and which may be ac¬ 
tually employed in raising the water through a part of the pump- 


0 Sop the new Edition of Ferguson's lectures, Fdui. 1822, vol, ii. p. 172. 
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barrel. M r Witty avails himself of this power in a v ery ingenious 
manner. “ Instead 01 ? letting the water or liquid escape from a 
(\>mmon pump at the usual place of delivery, I caused it to de¬ 
scend again in a syphon-pipe to the lowest level at which it can 
conveniently he delivered ; and as this descent is considerable in 
ships, brew-houses, &e. a considerable saving of labour is effect¬ 
ed in working pumps by a descending column of water or li¬ 
quor, counter-balancing as much in length of the rising column 
in the pump, as the height which it descends in the syphon- 
pipe, to the place where it can be delivered.'" We have no 
doubt that this invention will he found to he of great practical 
value, as it reliefs die men at the pump of a very great part of 
their labour. In cases of danger at sea, it maj prove the means 
of saving both the ship and the crew. 

If we consider the water which in ordinary pumps falls from 
the top of the barrel to the place of it* reception, as a mechani¬ 
cal force which is lost, we may avail ourselves of it, by various 
contrivances, for assisting in the work to be performed. In Mr 
Witty's contrivance, the men at the pump raise the water to the 
bottom of the short leg of the syphon, and it is then drawn 
through the syphon by the action of the longer branch. There 
are many cases, however, when we mav allow the men to raise 
the water to the top of the barrel, and employ the direct force 
of the descending fluid to work another pump, or perform any 
other piece of work that may be required. 

<• 

7 Account of Mr (A. tnsr use's Xcru Mcilml of Propelling 

„ Steam-Boats. 

Several years ago, M\* Gladstone, an ingenious mill-wright of 
Castle-Douglas, contrived a kind of bucket-wheel for giving- 
motion to thrashing-mills, and other kinds of machinery *, with¬ 
out knowing that hq had be.en anticipated Jong ago by Mr Costar. 

This contrivance he has since modified, so as to enable it to 
be applied to propel steam-boats, as shewn in Flate X. Fig. 4., 
whe^p A is a shaft or axle of iron, passing in the usual manner 
through the sides of the vessel* On each end of this shaft, on 
the outside of the said vessel, are lirmly fixed two wheels of cast- 


• flee the 2s ew Kdiuon of Fcrjttu.son’s Lecture-, sol. it. j*. 57. 
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iron, provided with studs or teeth round the whole circumference 
of each wheel, as represented in the figure at A. The distance 
between the two wheels of each pair, must be in proportion to 
the intended length of the floats or paddles. The propelling 
power is to be communicated to the shafts by the usual means, 
and thus a rotatory motion is given to both pairs of wheels. 

2d, Two cast-iron wheels, with their circumference smooth, 
are fixed on an axle on each side of the vessel at B; their axles 
are to be of sufficient length to allow the two wheels of each 
pair to be fixed at the proper distance for receiving the chains 
and paddles, which are to pass over. , 

3d, Two endless chains are applied to tlV wheel, as in the* 
figure at DD, so that one parses round each of the stud-wheels, 
and its corresponding plain wheel. Across these chains the ( 
paddles or floats are fixed, and between each pair of paddles the 
two chains are connected by cross bars of wood or iron, which 
are parallel to the paddles, and arc securely bolted to both 
chains, so as to keep them at a proper distance, to suit them to 
the wheels, and prevent them having any lateral motion from 
the action of the surge. 

The chains have openings at such distances as to fall exactly 
on the studs of the wheels, in order that tire chains may always 
take hold'of the studs during their rotation, so as to prevent their 
slipping on the wheels, although so slack as to form a curve in the 
water. The paddles are to be fixed in such a manner, that they 
will be perpendicular to the surface of the water, during their 
course between the wheels A and B, even when the resistance to 
their motion is greatest. 1 

4 th. On the outer edges of each Adjoining pair of wheels, 
there is a projecting edging or rim, so that the two connected 
chains, with their strikers and paddles, may easily fall between 
the rims, thus affording an additional security against the effect 
of the surge, in displacing the chains. The length and breadth 
of the paddles must always be in proportion to the dimensions 
of the vessel. / 

8. Account of Mr Hagnrr's Improvements in the Art of 
Making White Lead and Verdigris . 

Mr Hagner's method of manufacturing white lead, consists in 
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pouring melted lead into a revolving cylinder, for the purpose of 
granulating it by the rotatory action of the machine. When the 
lead is thus granulated, it is converted into white lead by the 
ordinary processes. 

In the manufacture of verdigris, he also employs a revolving 
vessel, or a fixed vessel, in which agitators may be placed, and into 
these he puts copper in a very minute state of division. Pyro- 
Jignous acid or acetic acid, is then poured on the copper, so as 
to cover it only partially, and the whole is put into a state of 
agitation, so as to rub off the oxidatefl. .parts of the metal, and 
present fresh surfaces of it to the action of the acid. When the 
vessel is closed, )fe introduces carbonic acid gas during the ope¬ 
ration of the machine, and continues the process until the ver- 
, digris is formed. 

9. Account of Mr John sqm's Method of Consuming the Smoke 

, tyf Steam-Engines. 

In the year 1813, the late Mr Sheffield took out a patent for 
air-conductors to his improved reverberatory furnaces, which, 
though it was not one of the objects of the inventor, had the 
effect of consuming the smoke, by converting it into flame. 
The air-conductors of Mr Sheffield were afterwards directly ap¬ 
plied to the consumption of smoke by Mr Wakefield of Man¬ 
chester ; and more recently, Mr Johnson, brewer at Salford, 
has taken out a patent for a contrivance lor the same purpose, 
which is the counterpart of Mr Sheffield’s ai#-conductor. Mr 
Johnson’s contrivance is represented in Plate X. Fig. 5., 
where e is the ash-hole and fire-place; a the tube or leading 
part of the air-conductor; b its aperture or mouth ; d the flues 
leading to the chimney; i die register; 7c its handle; gh the 
bridge of the furnace; m.tlie iron-door for cleaning the flues; 
f a stop-well; n the steam-engine boiler.—-See the Technical 
Repository, vol. i, p. 42., and the London Journal of Arts, vol. ii. 
P- 4^0. 


10. Account of Mr Saul's FruiUGathcrcr . 

This useful apparatus is represented in Plate X. Fig. 6., 
where a and h are a pair of cutlers fixed to a pole, which may 
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be lengthened by screwed joints, or other obvious means. At 
the lower end of the pole* is a lever c 9 which may be fixed by*a 
screw and socket to any part of the polo. The lever d, oft the 
moving blade b, has a spring under it, to keep it open, and 
from the end of d, a string passes over the pulley e, to the 
handle c. By means of the Well and joint at/‘ the cutters may 
be set at any required angle. 

When the fruit-gatherer is raised, so that the stalks of the 
fruit are included between the cutters, the string ce is pulled; 
the stalks are cut, and The fruit drops into the basket h. 

\ 

11. Mr JiKiys Method of Protecting Steel Articles from Rust 
by a Coating tf Caoutchouc. 

It occurred some time ago to Mr Arthur Aikin, the ingenious 
Secretary to the Society of Arts and Manufactures, that melted 
caoutchouc would be found to preserve? the surface of iron goods 
from oxidation, by the action of the atmosphere, in consequence 
of its undergoing almost no chemical change when exposed to 
the air,—its treacly consistence under ordinary degrees of heat, 
—its powerful adhesion to iron or steel surfaces,—and the faci¬ 
lity with which it can be removed by a so A rag and a piece of 
stale bread. 

The truth of this conjecture was afterwards established by 
direct experiment. Plates of iron and steel that had one-half 
of their surfaces covered with caoutchouc, remained unoxulated, 
while the unprotected parts were* almost wholly corroded by ex¬ 
posure for five or six weeks in a laboratory. 

The caoutchouc must be melted in*a close vessel, to prevent 
it from being charred, and from taking fire. It melts nearly at 
the temperature at which lead fuses ; and, when in a fluid state, 
it must be stirred with a horizontal agitator, by means of a 
handle rising al)ove the vessel, to prevent the caoutchouc from 
burning to the bottom. j 

Mr Aikin communicated this useful discovery to Mr Perkins, 
who employs it in preserving his engraved steel blocks, plates, 
rolls at.d dies. Mr Perkins improved the process, by incorpo¬ 
rating the caoutchouc with oil of turpentine, which makes it more 
easily applied, and which dries into a firm varnish, inaccessible 



New Method of Miami nuiing Mouses with Gtts. 299 

to moisture, and easily,removed by a soft brush dipped in warm 
ojj of turpentine.—See the Technical Repository, voi. i. p. 55. 

9 

12. New Method of Illuminating Houses with Gas. 

The great improvements which have taken place, both in the 
manufacture of gas, and in the methods of applying it for the 
purposes of illumination, render it extremely probable that it 
will be much more extensively employed in lighting up private 
houses. Many persons have an objection, which we confess is 
not without some foundation, to introduce the gas directly into 
their apartments^, and it has accordingly been proposed to bring 
the gas to the windows, to allow it to burn on the outside, and 
thus to Illuminate the room, without any of the annoyances 
which arise, both from the smell of the gas, and from the heat, 
generated during its combustion. 

In order to do this to the greatest advantage, the gas-pipe 
should be brought to the sill of the window, and should then 
have a gas-tight joint, by means of which it can be placed ei¬ 
ther vertically, when it is to be used, or horizontal!v, when 
the apparatus is to be removed altogether, or put aside during 
the day in a press or recess made in the wall to receive it. 
The lamp which is to protect the gas from wind and rain, 
should have fronts of glass either hemispherical or semicylindri- 
cal, so that no opaque line or bar may interfere with or 
break the cone of rays which enters the window. The back 
part of the lamp must be a reflector, of such-a surface that it 
shall throw into the apartment all the rays that would otherwise 
not enter. The direct ajid reflected light which thus enter the 
apartment, might be rendered uniform, by means of an orna¬ 
mental blind of the finest muslin, (varnished or not as may be 
found most advantageous^; and if the blind has a landscape 
upon it, the most luminous portion, or that nearest the gas 
flame, might be made to have the appearance of the sun in the 
heavtps. 

In newly built houses, recesses might be constructed, in such 
a way that the lamp and gas-tube might turn round a joint, and 
be entirely concealed from view in the day-time. 

The advantages of such a method of illumination are great 
and obvious. Instead of being annoyed by the constant on- 
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trance of servants to trim the lampinstead of having the fur¬ 
niture destroyed by the spilling of oil, and by the carbonaceous 
matter necessarily produced by either oil or wax burning^ with¬ 
in ail apartment instead of having the temperature of over¬ 
heated rooms increased by the heat of the lights;—instead of 
having the eye injured by the irritation which arises from bril¬ 
liant flame ;—and instead of having the apartment illuminated 
by a light constantly varying in intensity, we shall avoid all 
these evils, and have our houses lighted in the very same man¬ 
ner as they are by the light of day. 

The disadvantages which attend this method are very few. 
We are. prevented from excluding the col$ air of winter by 
shutters and curtains; but in many cases this is an advantage, 
and when it is not desirable, the heat on the outside of each 
window will dimmish the currents of cold air which might other¬ 
wise be admitted. A greater quantity of light will no doubt be 
necessary to produce the same degree of illumination ; but the 
cheapness of gas renders such an objection of no weight. 

The gas-light might also be established in the stone-walh of 
apartments, by means of gas and air pipes laid in the walls them¬ 
selves, so that the air in the room should be entirely unconnect¬ 
ed with that which supports the flame of the gas. 

13. Account of a New Process Jbr separating Iron from other 

Metals. By J. F. W. Hebschel, Ksq. F. 11. S. L. & E. * 

The following‘process, discovered by Mr Ilerschel, is of great 
value in the arts, from its being mathematically rigorous,—of ge¬ 
neral application, and having the advantage of facility, celerity, 
and cheapness. 

The solution containing iron is to be brought to the maxi¬ 
mum ol oxidation, whicli can be communicated to it, by boiling 
with nitric acid. It is then to be just neutralised, while in a 
state if ebullition , by carbonate of ammonia. The whole of the 
iron to the last atom is precipitated, and the whole of the other 
metals present (which I suppose to be manganese, iiriiun, nickel 
and cobalt,) remain in solution. 


*' the Phil. Trans. 1821, p. 293. 
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The precautions necessary to insure success in this process, 
arj§ few and simple. In the first place, the solution must con¬ 
tain flo oxide of manganese or cerium above the first degree of 
oxidation, otherwise it will be separated with the iron. It is 
scarcely probable, in ordinary cases, that any such should be 
present, the protoxides only of these metals forming salts of any 
stability ; but should they be suspected, a short ebullition with 
a little sugar will reduce them to the minimum . If nitric acid, 
&e. be now added, the iron alone is peroxidised, the other oxides 
remaining at the minimum. Moreover, in performing the pre¬ 
cipitation, the metallic solution should not be too concentrated, 
and must be agitated the whole time, especially towards the end 
of the process; and when the acid re-action is so far diminished, 
•that logwood paper is but feebly affected by it, the alkaline so¬ 
lution must be added cautiously, in small quantities at a time, 
and in a diluted state. 

If too much alkali be added, a drop or two of anv acid will 
set all right again ; but it should he well observed, as upon this 
the whole vigour of the process depends, that no inconvenience 
can arise from slightly surpassing the point of precise neutralisa¬ 
tion, as the newly precipitated carbonates of the above concen¬ 
trated metals are readily soluble to a ; certain extent in the solu¬ 
tions in which they are formed, (though perfectly neutral). 
In the cases of cohalt and cerium, tills re-dissolution of the re¬ 
cent precipitation formed by carbonate of ammonia, is very con¬ 
siderable, aucl a solution of either of these mpt/ils thus impreg¬ 
nated with the metallic carbonate, becomes a test of the presence 
of peroxide of iron, of a delicacy surpassing most of the re-agents 
used in chemistry, the minutest trace of it being instantly thrown 
down by them from a boiling^ solution, provided no marked ex¬ 
cess of acid be present. To be certain, however, that we have 
not gone too far, it is ad\ isable, after separating the ferruginous 
precipitate, to test the clear liquor, while hot, with a drop of 
the itlkaline carbonate. If the cloud which this produces be 
clearly re-dissolved, on agitation, we may be sure that only iron 
has been separated. If otherwise, a little acid must be added, 
the liquor poured again through the filter, so as to wash the 
precipitate, and the neutralisation performed anew.—I'. $95. 
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The separation of Iron from Uranium cannot be accomplish¬ 
ed by this process, as this metal possesses a property analogous 
to that which forms the subject of the paper. It may bo done, 
however, by inverting the process. A mixed solution of iron 
and uranium being deoxidised, by a current of sulphuretted 
hydrogen, and then treated with an earthy carbonate, the iron 
passes in solution, while the uranium separates.—*P. 299 

14. Account of Mr Phillips' Method of Propelling Vessels. 

m 

Mr Phillips is, we believe, the first persep who has proposed 
to place the paddle-wheels of steam-boats in a horizontal position. 
The greater part of this horizontal wheel is inclosed between 
decks. Each horizontal wheel carries eight vertical paddles, and, 
each paddle has a piece of machinery connected with it, by which 
iti s lowered into the water when it emerges from between decks, 
and, after giving its stroke, it is again elevated. The succeed¬ 
ing paddle is lowered in a similar manner, performs its stroke, 
and ascends like the one which preceded it. Mr Phillips con¬ 
ceives that vessels may be propelled in this manner in high or 
rolling seas with greater effect, than by the ordinary contrivances. 

The idea of using a horizontal wheel, is, so far as we know, 
new and ingenious ; but though such a contrivance, with paddles 
capable of being lowered anti elevated, might answer in very 
slow motions, we fear that it will be found in practice, when a 
very rapid revolution of the wheel is absolutely necessary, to be 
not only inexpedient, but to be extremely liable to go out of 
order. Mr Phillips has taken out a patent for the invention, 
which he declares to consist in placing the paddle-wheels hori- 
zon tally. 

15. An account of Messrs Heedh&ad and - Paery's Method of 

Propelling Vessels. 

The principal object of this invention is to convert the ^team- 
boat into an ordinary vessel, to be driven by canvas in stormy 
weather. In Order to effect this, two horizontal channels are 
made to extend through the whole length of the vessel, with 
entrance and exit apertures for the water, which reaches nearly 
to their top. Two or more pair of paddle-wheels a(c mounted, 
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with their lower parts imgiersed about one foot under the water 
in the channel. In stormy weather, the’apertures of the channels 
may be shut by sliding shutters; and, if necessary, the water 
may be pumped out of the channels, so that the wheels are en¬ 
tirely closed in. The patentees state, that it may lie sometimes 
desirable to form trunks on the outside of the vessel, in place of 
the channels above described. This patent appears to rest on 
the use of channels closed up every where, except at the en¬ 
trance and exit apertures, on the use of several pairs of psuldle- 
wheels, and on the power of shutting up dll the propelling ap¬ 
paratus by means oPsliding shutters *. 

4 

16. Account of Mr Huns Improvement on the Manufacture of 
* Starch. 

The object of the patentee is to deprive the starch of all its 
colouring matter, and render it perfectly white, by the action of 
the oxvmuriatic acid. When the starch is ready for boxing, 
it is reduced with water to the consistence of cream. The oxy- 
lrmriate of lime is then added to it, and the whole continually 
agitated. A large quantity of water is next added ; the mix¬ 
ture is well stirred, and the starch allowed to subside. The 
water is then drawn off, and diluted sulphuric acid poured upon 
the starch, and the whole agitated for some time. The starch 
is .finally washed with repeated quantities of clear water, till all 
smell is removed from it*. 

17. Account of Mr Ward's Alternating Steam-Engine. 

In a preceding volume *(Vol. I. p. 348.), we have described 
the steam-engine of Mr Morey, in which the cylinder revolves 
along with the axle of the paddle-wheels. Mr Ward, an Ame¬ 
rican’gentleman, scents to ha\e improved this construction. This 
new engine, as applied to steam-boats, is represented in Plate X. 
Fig. 7»., where the cylinders /», h are placed within the water¬ 
wheel which revolves round axes or centre-pieces at c, fixed 
to the Wtt dr/, and join on each side of the reeess for the wheel. 
Those centre-pieces, after traversing the boxes, arc turned at 

* Fuller description'*, with diawings of these two inventions, will be found in 
:be London Jvtmal of Ails. \ol. n. j>, 401. and IA>. f 
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right angles, and extend within the wheel, and towards its cir¬ 
cumference, a distance equal to half the sweep of the piston-rod 
a. At this distance from the centre of the water-wheel^ boxes 
are inserted in the centre-pieces as at f, to receive the gudgeons 
g 9 of the cylinder, which revolves upon them round its centre 
of gravity. The steam is conducted to and from the cylinder 
by means of a double pipe, so that the centre-pieces at f answer 
the quadruple purpose of an induction tube and eduction tube, 
a bearing for the water-wheel, and a bearing for the cylinder. 
The steam is admitted alternately into each 6nd of the cylinder, 
by a contrivance similar to that used hyf Horablower. The 
outer end of the piston-rod fl, is attached* to a cross-piece • p, 
which is supported by gudgeons g, moveable in boxes in the 
arms rr of the water-wheel. From the middle of R proceeds 
the tw r o wings s s, from the ends of which two rods 11 extend, 
playing through steps uu on the sides of the cylinder. These 
rods are considered necessary, in order alternately to overcome 
the inertia , and resist the momentum of the cylinder, encounter¬ 
ed in consequence of the irregularity of its motion. >. 

The following is the mode in which the engine operates. The 
steam being admitted into the cylinder, by means of the induc¬ 
tion-tube, the beginning and end of which is shewn at i and k, 
elevates the piston, and consequently the piston-rod a , which 
presses the gudgeons g f as it were against the circumference 
of the wheel, and in the direction of a tangent of a circle 
passing through the point of re-action g t and having for its 
centre that of the water-wheel. The upward stroke of the pis¬ 
ton being performed, the piston with it*s rod a descends, and 
the cross-piece p along with it, the*'gudgeons g of the latter 
sliding in the arms rr. During the descent of the piston, the re¬ 
volution of the cylinder is obviously retarded, but it is again 
accelerated when the piston takes its upward stroke. From 
tins regular alternate acceleration and retardation in the motion 
of the cylinder, Mr Ward has given his engine the name* of the 
Alternating Steam-Engine. A full account of this machine will 
be found in the American Journal of Science, vol. iv. p, 90,— 
10g. 
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18.* Account of Mr Stein's Improvements in Steam-Engines. 

% 

This ingenious contrivance, of which we can only give a 
brief notice, is the invention of our countryman Mr llobert 
Stein, formerly of Edinburgh. A general view of it is given 
in Plate IX. Fig. 8., and the object of the invention may be 
stated to be for raising steam by means of heated air, and after¬ 
wards employing the steam so raised, aqd the heated air com¬ 
bined with a portion of steam to elevate thfc piston of a double 
steam-cylinder. By' the hopper a , the fuel is introduced at 
suitable periods by*the revolution of the fluted roller A, which 
is fitted so closely as to prevent the admission of air, and the 
Escape of the heated air within. The cinders and dust are dis¬ 
charged below through a similar air-tight apparatus. When 
the fire is lighted, a strong blast of air is thrown into the fur¬ 
nace through the pipe c, and this air, when healed and expand¬ 
ed, is conveyed along the pipe d to the high pressure cylinder 
r, where it works the piston, and escapes by the eduction-pipe J. 
The expansive force of this rarified air is increased by a jet of 
water occasionally admitted among the coals in the hopper a, 
which, descending into the fire, is converted into steam. The 
heated air, in passing along the pipe d, and through the boiler/^ 
converts the water into steam, which, ascending through the 
pipe g, works the piston in the low-pressure cylinder //., and 
escapes by the condensation-pipe i. The teipgerature of the 
furnace, and the quantity of elastic vapour generated, arc regu¬ 
lated by means of a stop-cock A*, in the blast-pipe c, which has 
two passages, one going above, and the other below the fire. 
If the expansive force of the air in d is too great, it will raise 
up the loaded piston m, and by means of the chain passing over 
the pulleys 11, the Handle of the stop-cock k will be elevated, 
and thus partly close the passage of the lower branch of the 
blast-pipe, which goes below the fire. When the heated air in 
d has too little elasticity, the piston m sinks by its own weight, 
lifts the lever of the cock A;, opens the lower branch of the 
blast-pipe, and closes the upper one; A fuller account of this 
invention, and of some of the other ingenious contrivances 
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which belong to it, will be found in die London Journal of Art#* 
voh ii. p. 411, 


Art. XIII.— Account of tfie Hot-Springs of Furnas , in the 
Island f St Michael. By J. W. Webster, M. D. Cor. Sec. 
L. S. N. E., M. W. S., &c. * 


I HE Hot-springs of the Valle das Furnas*, reuder this the 
most interesting spot in St Michael. 'J’he valley is nearly 
twelve miles in circumference, and is bounded on every side by 
mountains of various height. Its form, like that of the other 
inclosed valleys, which have already been described, is nearly 
circular, but its surface has considerable irregularity, rising 
here and there into small hills. A part of it is under tolerable 
cultivation, and it is inhabited by a few peasants. It is watered 
by many streams that wind through the plantations, till they 
unite to form a small river, called liibeira Quente, or Warm 
River. After a circuitous course, the Ribeira Quente flows 
through a deep ravine, and empties itself into the sea on the 
southern side of the island at the base of Pico da Vigia. 

The mountains surrounding this valley are composed chiefly 
of pumice ; but compact lava and rocks of the trachj'te family 
are seen on the face of many of the precipices. The colum¬ 
nar structure and vertical arrangement! of these rocks are quite 
distinct in some* places; in others, beds of the porphyry and 
pumice appear to alternate. They are sometimes separated bv 
layers of fine sand or ashes. A few pieces of slaggy lava and 
scoriae, are occasionally found at the foot of the mountains, but 
there are no large collections or beds of them. 

At the bottom of one of the precipices, I found a number 
of pieces of a rock analogous to amygdaloid, and at the same 


* This description of the Springs of Furnas, is extracted from anonteresting 
account of the Island of St Michael’s, one of the Azores, published In America, by 
our former pupil Dr Webster.—JR. J, 

f The Portuguese word “ Furnas,” mean-* cavern;-,. 
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time porphyritic. Each piece is composed of angular portions, 
apparently fragments, which are united by a yellowish-white 
siliceous substance, approaching in some respects to calcedouy. 
ft is ftard and opaque, and has somewhat of a waxy lustre. 
The cavities on which the amygdaloidal character of this rock 
depends, contain a small quantity of mealy and radiated zeo¬ 
lite. ^ 

'The hot-springs are situate towards one extremity of the 
valley, beyond a few cottages composing the village of Lumas. 
They are not seen, at any distance, being surrounded by small 
hills, some of widely there is great reason to believe, owe their 
origin in part, if not altogether, to the springs themselves. 
They are generally covered with short shrubs, but some of 
them are wholly devoid of any traces of vegetation. They are 
composed of clay of different degrees of compactness, which is 
variously, and often beautifully coloured by iron, under diffe¬ 
rent. degrees of oxidation. The clay is intermixed with fine 
pumice and masses of siliceous sinter. As we pass along the 
narrow road from the village to this spot, the gradual change 
from a fertile to a barren soil is observed, and within a few 
yards of the hot-springs, nearly all traces of vegetation are lost. 
At the extremity of the road the ground is almost snow-white* 
and then acquires a reddish tinge; this increases in intensity 
and brightness, and finally passes through an infinite variety of 
shades to a deep brown. Here and there, patches and veins of 
a bright yellow and purple colour, add to the singular aspect of 
this remarkable spot. The clay is in some plates so much in¬ 
durated as to retain an imperfect slaty character, but most of it 
is soft, and has an earthy aspect. It does not feel perfectly 
smooth when rubbed, but is full of hard grains, which are ex¬ 
ceedingly minute; and wherna mass of it is diffused in water, 
a quantity of fine siliceous particles is separated. It has many 
of the characters of tripoli. It is used by the peasants as an 
external application for cutaneous diseases, and is undoubtedly 
beneficjal in some particular cases, from the quantity of sulphur 
it contains. Large pieces of siliceous sinter, of a grey colour, 
are imbedded in it, and it is covered in some parts by the same 
substance, which has accumulated upon it in layers, from an 
eighth of an inch to an inch in thickness. Near the ext re lift t\ 
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of the road, the beds of clay have been cut through to the 
depth of six or eight feet, and their stricture is well displayed. 

The vicinity of the Springs is indicated by the inercsfced 
temperature of the earth, a sulphureous odour, and the Escape 
of vapour or steam from every crack and fissure in the ground. 
The temperature of the clay continues to increase as we ad¬ 
vance, and a greater quantity, of vapour is at last seen slowly 
ascending from the springs themselves. 

The volumes of smoke and steam rolling upwards from the 
surface to a great heigh?, till they are gradually diffused through 
the atmosphere, or mingle with the heavier clouds that crown 
the summit of the mountains, produce a striking effect. The 
confused rumbling and hissing noise that is heard for some time 
before we arrive in sight of the springs, increases at last to an 
incessant and terrific roar, and seems to issue from the very 
spot oil which we stand. The earth returns a hollow sound, 
and great caution is required to avoid stepping into the pools 
and streams of boiling-water, with which its surface is covered. 

The quantities of hot-watcr discharged through the innumer¬ 
able orifices in the ground, is prodigiously great, and the dif¬ 
ferent streams unite, forming a small river, that, still hot, joins 
the Ribeira Qucnte. The largest springs are termed Caldeiras, 
or boilers, and a shallow basin of earthy matter haS been form¬ 
ed round each of them, by depositations from the water. 
Much of the water is constantly retained within these reservoirs, 
and its surface is more or less agitated by the escape of sulphu¬ 
retted hydrogeh ‘gas, and the ejection of the water from below. 
The temperature of some of these springs on the 2d day of 
December, between three and fourclock P. M., the thermo¬ 
meter standing at 63° Fahrenheit, the barometer at 29.4, was 


as follows : 


o 



207° 

200° 

96* ’ 

137° 

203° 

190 , 

134 

170 

73 

114 

184 

94 

122 

171 

147,* 


The basin of the largest spring, particularly designated as 
<£ The Caldeira,” is circular, and between twenty and thirty feet 
in diameter. The water in this boils with much greater violence 

• The above are put down in the order in which they were examined. 
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than in any other caldera, anti distinct loud explosions occur 
at short intervals, which arc succeeded by a very perceptible 
elevation of the centre of the body of water within the basin. 
This is attended with a loud hissing noise, mid the escape of 
great quantities of sulphuretted hydrogen gas, steam, and sul¬ 
phurous aqid vapour. On account of the high temperature 
and vast quantities of steam, it is dangerous to approach near 
the spring, except on the windward side. The cattle, however, 
are often seen - standing on the opposite side, to free themselves, 
as it is supposed, fk>m vermin. The peasants are in the habit 
of placing baskets tilled with lupines, beans, and other vege¬ 
tables, on the ed$£ of the basin, where they are speedily cook¬ 
ed. J < 

From the Great Caldeira, the water is conveyed to two or 
three small buildings, which are used as bathing-houses. The 
temperature of the water being so high, reservoirs have been 
sunk, by removing the earth to the depth of a foot or two, into 
which the hot-water is conducted, and allowed to cool; it is 
then received into bathing-houses, and its temperature raised at 
pleasure by the admission of more water immediately from 
the caldeira. The water is turbid, from the presence of a large 
quantity of aluminous earth, but which gives to it a peculiarly 
soil fool. 

A few yards from the principal caldeira, is an elevation about 
fifty feet in height, and* probably as many in extent, composed 
of alternate layers, of a coarser variety of sinter, and clay, in¬ 
cluding grass, ferns, ,and reeds, in different states of petrifac¬ 
tion. Not many years sinpe, tlve side of this hill fell in, anti dis¬ 
covered a deep and frightful cavern; smoke and steam at pre¬ 
sent issue from it in vast quantity, accompanied by a tremen¬ 
dous noise. The hill, indeqd, appears to be a dome, covering 
an extensive abyss, from which, by another outlet nearer the 
summit, hot mud and stones have been occasionally ejected. 
Looking down through the opening, a body of water is seen 
boiling with great violence. An appalling roar is incessantly re¬ 
verberated from side to side within the dome, and is increased, 
at short intervals, by sudden and violent explosions. The sur¬ 
face of this hill, the sides of the cavern, and the innumerable 
crevices in the ground, are coated with sulphur; in obtaining 

It voi.. vi. so. If-. Aium. 182f? 
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specimens ofwhicli, I found the heat |( and acid fumes almost 
sufiocating. Every stone has been more or less changed, wjiile 
not a shrub -or plant flourishes for many yards around./ The 
thermometer ► introduced ■ into the fissures immediately rose' to 
l&O V&nd in some places to I$3 0 Fahrenheit. . ., 

- Sulphur is so abundant and pure, that it might be collected 
iti'quantities sufficient to export; whereveraloose stone lies 
over one of the fissures,, or where many stones^are loosdy heap¬ 
ed together, their under surfaces aresoon covered with it; and 
by placing tiles, as is done at Solfatra, on .which the sulphur 
could collect, an abundant supply of it would be obtained. 

Wherever the water has flowed, depositations of siliceous 
sinter have accumulated, and circular basins, composed entirely 
of this substance, have been here and there formed round a 
spring, The siliceous matter rises, in many places, eight or ten 
inches above the level of the water, and is often exceedingly 
beautiful. Grass,. leaves, and similar substances which have 
been -exposed to the influence of the water, are more or less 
incrusted with silex, and exhibit all the progressive steps of pe¬ 
trifaction; some being soft, and differing but little from their 
natural state-; while others are partly converted into stone, or 
are entirely consolidated. In many instances, alumina is the 
mineralizing material, which is likewise deposited from the hot- 
waters. I found branches of the ferns which now flourish on 
the island, completely petrified, preserving the same appearance 
as when vegetating, excepting the colour, which is now ash-grey. 
Fragments of wood , occur, more or less changed, and , One en¬ 
tire bed, from three to five feet in depth, is eomjjosed of the 
reeds so common on the island, completely mineralized, the 
centre of each joint being filled wjth delicate crystals of sulphur, 
in elongated, double four-sided pyratfudical crystals, with a 
highly resinous lustre. . *' - , 

Round the springs, where, the water has dashed irregularly 
over the edge of the basins, the - depositations of siliceous mat¬ 
ter are .roug j#fc nd often present an appearance similar to, those 
of icelandjipi^dph have been so well compared, by, Sir George 
Mack^n5*0,-to the heads of cauliflowers *, The variety ot siii- 

— ■ " . ^ 1 - .. n—r- — , ■■. ", ■' ’ ’ - ~ f Tl " 

' * /jfn (ho year 1917, I had an ojyxnrtumty of examining the interesting suite 
of lej&rwdic .-perimen < deposited hv Sir George Mackenzie, in the apartment 5 : of 
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ceous sinter, which is mqst abundant in St Michael, is in layers 
froig a Quartet to a half inch in thickness, which are accumu* 
lated on each other, to the height often of a foot and upwards, 
constituting distinct and wide strata, many yards in extent. 
These strata are always parallel, and for the most port horizon* 
tal, but in some places they are slightly undulating. Between 
the layers of this substance is a loose white powder, which, on 
examination, is found to be nearly pure silex, with a small pro¬ 
portion of alumina. When moist, it is nearly gelatinous. The 
colour of the slatyTvariety is pearl-greyexternally it is dull, 
but on the fresh fracture has a glistening lustre, and is trans¬ 
lucent on the edges. The fracture is nearly smooth, infclining a 
little to coilchoidal. It scratches glass with ease, and has a speci¬ 
fic gravity of 2.107. It is. infusible before the common blowpipe* 

Another variety of sinter has a snow-white colour, and is ex¬ 
ternally wrinkled, abounding in slight depressions and protu¬ 
berances, which are almost circular. This is found in delicate 
crusts, and often covers irregularly shaped masses of the other 
varieties. It has a very beautiful semi-opalescent lustre. The 
crusts are brittle, and seldom exceed the tenth of an inch in 
thickness. Their specific gravity is 1.886. Upon masses of a 
kind of conglomerate of altered lava and pumice, I noticed a 
very beautiful variety of Fiorito, in small circular cup-shaped 
portions, the edges of which are of a pure flesh-red, becoming 
gradually fainter, till th? centres are perfectly snow-white. 

Another variety has the following characton: its colour is 
snow-white, reddish ayd yellowish-white, passing, in some spe¬ 
cimens, to yellowish-grey., It occurs in long, slender, capil¬ 
lary filaments, from one to four inches in length. The fila¬ 
ments cross each other in eveyy direction. On the cross frac¬ 
ture, viewed with a microscope, a lustre between vitreous and 
pearly is observed. ' It is translucent, brittle, and light. When 
reduced to powder* and rubbed over the surface of a plate of 
glass, it scratches it. Its specific gravity is 1.866. It is in¬ 
soluble in nitric, muriatic, or sulphuric acids, and is infusible 
before Brooke's blowpipe. A portion of this mineral was exa- 


the Royal Society of Edinburgh ; but I recollect no specimens of siliceous 
which equal in beauty some of thos? from St Michael, 
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mined by my fricml Dr Dana, who £ound it « iWibio into a 
perfectly, transparent glass, when mixed with an alkali,andjthat 
six grains ofit, in finepowder intensely-ignited, 151 a patina 
crucible dbr fifteen minutes, lost 0.98125 grains, equal to 1635 
per cent." 1 It appears from Dr Dana’s analysis, to consist of 
rilex 83*65; water 16.35. It thus differs from the siliceous 
depositions of Iceland and Ischia, in the large proportion of 
water it contains, and in the absence of alumina and lime. It 
may be considered an, hydrate of silex with more propriety 
than the hyalite of* Frankfort, which My«$uchok regards as 
such, and which contains but 6.33 of water*. It appears to be 
a new variety of siliceous sinter, and deservfek to be designated 
by an appropriate name. From the island in whfeh it occurs, 

I propose to call it Michaclile. 

Wherever cavities exist in the large masses of sinter, and in 
the hills fainted by that substance, and the fragments of lava 
and pumice, the silex has assumed a stalaetitie form ; and the 
stalactites are from one to two inches in length, and their sur¬ 
faces are often covered with small brilliant crystals of quartz. 
It is impossible to convey any adequate idea of the beauty and 
variety of forms under which silex appears in St Michael, and 
mineralogists can here be supplied with specimens far surpas¬ 
sing those from any other localities as yet described* 

Another variety of stalactite that occurs here is composed 
principally of alumina. These stalactites are rough and canhy, 
and their leugdms from one to six inches. 

The more compact masses of sinter, broken down by the 
weather, and other causes, have bepn cemented together, with 
portions of obsidian, pumice, and scoria 1 , into very beautiful 
breccia, which is in some places sufficiently hard to admit a 
good polish. The cement is sificeoas sinter. The different 
substances of which this mass is composed,' exhibit a great va¬ 
riety of colour^ and ihe fractured* surface is curiously mottled 
with green, red, grey,* white, yellow, and'black, in every variety 
of shade. Some of the portions have external characters analo¬ 
gous to those of wax-opal, and many are striped and spotted, , 

>"’■* Klaproth analysed a quarlzose concretion from th*t late of France, which 
contained 21 per cent, of water. 
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while others are jiorphyritie. This breccia is evidently of re¬ 
cent formation, and aj^pears indeed to Imj actually forming at 
lhi3 time in those parts of the beds where it is soft, and the ce¬ 
ment ‘gelatinous The alteration which the rock has under¬ 
gone, in many places, where exposed to the steam and acid va¬ 
pours, is remarkable. The different substances composing it 
have lost their colours, and have now a pretty uniform degree 
of whiteness, the brecciated structure remaining. The frag¬ 
ments are soft, and in many places have acquired a distinctly 
argillaceous charasfen*. Some of the elevations comjwsed of this 
breccia are upwardV of thirty feet in height. Wherever cavi¬ 
ties occur in it they are lined with small stalactites, and ho- 

zm * • 

tryoidal concretions of pearl-sinter (fiorite of Thomson) ami 
# alum appears under the form of a delicate efflorescence, or in 
minute crystals. 

Besides the hot-springs already noticed, there are some oilier* 
of less importance in different parts of the Valley of the Furnas, 
and hathing-bouscs have been erected in their vicinity. There 
are also many cold springs, the waters of which are abundant 
in carbonic acid and sulphuretted hydrogen gases, and they are 
strongly chalybeate. They occur in various parts of the plain, 
and some of them are so near the hot-springs, that the thumb 
may be placed in one of the former, the temperature of which 
is 70* or 80*, and the first finger of the same hand in one of the 
latter, at the temperature of 190° or 200°. The ground over 
which the water from /lie cold-spring passes, is covered with a 
thin coating of ojeide of iron, and many of the’ldose stones have 
a beautiful metallic stain, which is sometimes iridescent. 


Aar. XIV.— An Account of .some Mistakes relating to Dr 
Bradley's Astronomical Observations , and Harriot's MSS. 
By Dr Robeutson, F. R. S. Saviliau Professor of Astronomy 
in the University of Oxford. In a Letter to Dr Brewster. 

Dear Sir, 1 


l HE following statement of facts’will, I trust, do away mis¬ 
takes into Which many of your scientific readers may have b£<^ 
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led by the passages herein quoted, relating to the publication o£‘ 
Bradley's astronomical observations, and also relating to certain 
manuscripts left by Harriot, the celebrated mathematician. 

In the year IBIS, Dr Thomson published his History of the 
Royal Society; and in pages 344-845. of the work, he concludes 
his account of Dr Bradley, with saying, u He left behind him 
an immense number of astronomical observations, in thirteen fo¬ 
lio volumes, which were presented to the University of Oxford 
in 1776, on condition of their being printed and published,—a 
condition, however, not yet complied with 

Now, the truth is, that the first volume of Dr Bradley's ob¬ 
servations, edited by the late Dr Hornsby, Saxilian Professor of 
Astronomy, was published in 1798; and, in the preface, he 
gave an account of the causes which delayed its appearance. 
Being unable, on account of bad health, to extend his superin¬ 
tendence to what remained, the Delegates of the Clarendon Press 
requested me to undertake the task. To this I assented, and 
the second volume was published in 1805. In this volume, the 
Greenwich Observations are continued, from the date at which 
the first ends, not only to the time of Dr Bradley's death, but 
even to that of Mr Bliss, his immediate successor as Astrono¬ 
mer-Royal. 

In No. LI. art. 2. of the Edinburgh Review , when speaking 
of Baron de Zacb, it is said : 4i Several years ago he visited Eng¬ 
land, and resided there for a considerable time. He lived much 
in the family o f Lord Egremont; and we owe to him the dis¬ 
covery of several unpublished MSS. of HaVriot, one of the ablest 
and most inventive mathematicians of the age in which he lived. 
These the Baron found among the papers of the nobleman just 
named. They have since been ^consigned to the care of the 
University of Oxford; and are «ov? r , we have, no doubt, in the 
progress toward publication." 

The belief implied in the conclusion pf what has been quoted, 
ought npt tp have been entertained; for the manuscripts in 
question had been examined at Oxford, had been declared to be 
Unfit for publication, and had been returned to the nobleman to 
whom they belonged, more than sixteen years before the Edin¬ 
burgh Review had arrived at No. LI. 
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The Delegates of the Clarendon Press, to whose care the 
MSS. had been consigned, were desirous that they should be 
published without delay ; and, with this view, they earnestly re¬ 
quested me to examine the papers, and favour them with an ac¬ 
count of their state and merit. Having intimated my compli¬ 
ance, the MSS. consisting of two bundles, were put into my 
hands, and the following are copies of the reports which l drew 
up upon them. 

“ The following are the titles of the papers contained in the 
bundle first examined. * , 

1. Tligt x*i£i6u : seu De Spatii resoctione : Proposilio 

generalis: ex Lib. 7. Pappi. 

2 . De centro gravitatis pyramidis. 

3. Ptolomaicum elementum de compositionc rationuni. 

4. Theoremata ad subtensas periferiarum. 

5. Lemmata. 

6 . Problemata. 

7. Dc Parabola. 

8 . De centro gravitatis trianguli. 

9. De centro gravitatis parabola.'. 

10. De Asymptotis. 

11. De refiectione corporum rotundorum. 

These papers, excepting the last, are in no point ol' \iew fit 
for publication. The greatest part of them consist of detached 
and unfinished explanations of the authors which he read ; be¬ 
gun, according to all appearance, with the design of satisfying 
his own mind upon the subject before him, anil dropped abrupt¬ 
ly as soon as this satisfaction was obtained. 

The 1st, 2d, 3d, 4th* 5th, and 6th, of the above mentioned 
articles, are of this kind. The 7th, 8th, 9th, and 10th articles, 
seem to have been entered upon with an intention of treating the 
subjects in a more* perspicuous way than any which had been 
pursued before his time; and had he written the 7th and 10th 
witlf a view to publication, there is every reason to suppose that 
ill these two he would have succeeded in his design. In point 
of matter, as far as they extend, they are ingenious improve¬ 
ments upon Apollonius; but the «arae improvements, fully and 
elegantly demonstrated, are to be found in MydorgiusVConic 
Sections, published in 1631. I should suppose that 
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, had not read Archimedes when he wrote the 8th and 9th ar¬ 
ticles, as they are so very much inferior /x> what we have by that 
celebrated mathematician on the subject. ,., * 

To these remarks upon the substance of the first ten articles, 
it may be proper to add, that they are destitute of the principal 
particulars requisite in regular mathematical composition. No 
first principles are laid down ; due arrangement is overlooked * 
and the demonstrations, often defective, are expressed in a kind 
of algebraical short-hand. In saying this, I by no means in¬ 
tend to insinuate any thing disrespectful to thy memory of Har¬ 
riot. I offer these observations as reasons for my firm persua¬ 
sion that he never intended the papers for publication; and that 
it would be injurious to bis reputation to print'them. 

The paper Dc rejiectione corporum rotundorum , wYien com¬ 
pared with those already mentioned, may be considered as high- * 
ly finished, but to its publication some strong objections may 
be made. Harriot himself states its imperfections, in his letter 
which accompanies this *; and to these imperfections it may be 
added, that every thing depending upon the composition and re¬ 
solution of forces is so much better understood, find more clear¬ 
ly treated, since the great discoveries of Sir Isaac Newton, that it 
would suffer much upon a comparison with modern publica¬ 
tions. The subject is more fully and elegantly handled in Kelli's 
Introduction to Natural Philosophy. 

Of the other bundle of papers. —To a great many of these 
papers there is no title, nor do they admit of any specific de¬ 
scription. They* appear to he rough calculations of some parti¬ 
culars which he wished to ascertain, without any allusion to the 
data with which lie set out, or obvious fepdeney U) the object in 
view. Others admit of classification, and afford abundant proof 
of Harriot's zeal in the cause of seif nee, and of his unremitting 
attention to its improvement. t 

The first class of this description relates to the spots on the 
sun. From these papers it appears, that he first began ob- 

* This was a copy of a letter to liix patron the* Earl of Northumberland*, upon 
the nature of his paper, acknowledging its want of first principles, and its brevity,, 
but intimating that he thought his Lordship \joujd compreh<*i}#it, notwithstanding, 
its defects. 
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serve the spots on the 8th of* December in 1610, and that he. 1 
contitmed to observe thym, at irregular intervals, to the 18th of 
January 1616. The observations recorded are 199 in number, 
and the accounts of them arc accompanied with rough drawings, 
representing the number, position, and magnitude of the spots. 
From the manner, however, in which these observations appear 
to have been made, and also from that in which I find them re* 
corded, I do nol think that Harriot ever intended them for pub¬ 
lication ; nor do I think that the publication of them now would 
either satisfy rational curiosity, or contribute in the smallest de¬ 
gree to the advancement of astronomy. The circumstances un¬ 
der which the observations were made are very briefly and very 
vaguely recorded, and consequently no calculations can be found¬ 
ed upon til cm likely to lead to accurate conclusions. These de¬ 
ficiencies I am inclined to attribute, partly to his having had no 
intention to publish on the subject, and partly to the imperfec¬ 
tion of astronomical and philosophical instruments in his time. 

From this class of papers of which I am now speaking, it 
plainly appears, that Harriot had no coloured glass to defend 
the eyp, for the following expressions frequently occur: “ A 
mist,”— <£ a notable mist,”— ts misty and cloudy,”—“ the sonne 
was somewhat to clcare. There being no eloudes but only thick 
aycr,”—“ convenient thin eloudes,” &c. 

As there is no reason to doubt of his diligence, I think that 
such expressions as the following are to he attributed to the im¬ 
perfections of his instruments, and not to his want of care : The 
altitude of the sonne being 7 or'8 degrees,”— ,£ Mie sonne being 
8 or 4> degrees by,” &»c. 

The next class of papers (fixed together with a pin) which met 
my eye, is entitled, (t Descriptio parabolae per circularum motum.” 
This I proceeded to examine,»with sanguine hopes of finding a 
practical method of ^describing a parabola by an uninterrupted 
motion. My hopes, however, quickly vanished; for this class 
only contains diagrams so rough and confused, that it docs not 
appeal^ from them, upon what property of the circle he founded 
his attempt. 

After this disappointment, I proceeded to examine a class of 
papers entitled “ De Jovialibns Flanetis.” From two pages of 
these paper?, it appear.-', that he first observed Jupiter's £>atti . 



818 


Dr Robertson on the Harriot MSS . 

lites on the 17th of October 1610, for both of them have this 
date; and at the top of one of them, *herc is this expression, 
“ My first observation of the new planets;" and at the top’of 
the other, “ My first observation and others following oTf the 
new found planets about Jupiter." At the top of another page, 
there is this expression, “ The second yeares observations, be¬ 
ing anno 1611, of the Joviail Planettsand in this same page, 
there are the following dates prefixed to his accounts of observa¬ 
tions : w Syon. Octob. I*"—“ Octob. 6.”*—“ Dec. 11."—“ Sy- 
on. lUxib January 1$.*—“ January 13."-J*-“ January 26."— 
“ February 15."—“ February 17 ."— iC Feby'26." 

Rough, drawings of the positions of the satellites, and rough 
calculations of their periodical revolutions, accompany the brief 
statements of the observations; but, in my opinion, astronomy 
could not be advanced by the publication of any part of them. 

The other papers which admit of classification, may be en¬ 
titled, Observations of the Moon,—-Observations of the Comets 
of 1607 and 1618,—An Examination of Willebrord Snell's Ob¬ 
servations for determining the length of a degree of a meridian,— 
“ The Effect of the Decree of the Councdl of Neaec for the 
observation of Easter-day,"—“ the Doctrine of Nautical Tri¬ 
angles,"—Remarks on Eratosthenes, Tycho, Kepler, Paul Hain- 
zelus, and Vieta. 

It is needless to enter into a minute description of these pa¬ 
pers, as they are not drawn up with any degree of regularity 
and precision, and as it evidently appeal that they never were 
intended for publication." 

* 

Upon thp whole, it is my opinion that the publication of the 
papers mentioned in this report could only tend to prove that 
Harriot was very assiduous in hiu mathematical studies, and in 
his observations of the heavenly bodies; it you Id not contribute 
to the advancement of science. I am, Dpar Sir, 

< 

Yours, &c. &c. 

i 

Observatory, Oxford, ) A- Robjbrtsok. 

Jan . 22. 1822. j 
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Art. XV . —Description of some . new and rare Plants disco - 
Jvered in Canada , m the year 1819- By John Goldie. 

(Communicated by Dr Hooker.) 

fri 

JL HE collection of plants from which those in the following 
list are selected, was gathered under circumstances so unto¬ 
ward, and so unfavourable for botanical research, that I shall 
probably be pardoned for prefacing my account of them with a 
short notice’of the journey, of which they were the produce, and 
the motives of it. 

Having had for many years a great desire to visit North 
America, chiefly with a View to examine and collect some of its 
vegetable productions, I contrived, in 1817, to obtain as much 
money as would just pay my passage there, leaving, when this 
was done, but a very small surplus. 

In the month of June I sailed from Leith, and landing at 
Halifax, remained for some days botanizing in the neighbour¬ 
hood of that place, where I met with several plants which were 
interesting to me, especially a yellow flowered variety of Sarra- 
cenia purpurea , which I have never since seen elsewhere. 
From hence I went to Quebec, carrying with me all the roots 
and specimens that I had obtained, which, together with the 
produce of two weeks 1 researches in the neighbourhood of Que¬ 
bec, I put on board a vessel which was bound for Greenock, 
but never heard of them afterwards. Hence I proceeded to 
Montreal, where, meeting with Mr Pursh, author of the North 
American Flora, he advised me to turn my course towards the 
north-west country ih the following spring, and promised to pro¬ 
cure me permission to accompany the traders leaving Montreal. 

I travelled on foot to Albany, and then proceeded by water to 
New York. I remained but a short time in this last place, for 
I explored the eastern part of New Jersey,—a country which, 
though barren and thinly inhabited, yet presents many rarities 
to th*e botanist, and gave me more gratification than any part of 
America that I have seen. At a place called Quaker’s Bridge 
I gathered some most interesting plants, and having accumu¬ 
lated as large a load as my back 'would carry, I took my jour¬ 
ney to Philadelphia, where I staid but a very short time*: for 
knowing that a ship was about to sail from New York to Scot-* 
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land., I hastened to return thither; and .having again entrusted 
my treasures to the deep* I had again, ar> the first time, the dis¬ 
appointment of never obtaining any intelligence whatever r x>f 
them. " 

My finances being now extremely low, and winter having 
commenced, I hardly knew what to do; but after some delay, 
went up to the Mohawk river, where I found employment du¬ 
ring that season as a schoolmaster, f quitted this place in April 
1818, and proceeded to r Montreal, expecting to be ready to de¬ 
part on my journey tpwards the north-we^t country. 1 was 
disappointed in finding that Mr Pursh had $eft Montreal for 
Quebec, and that even if present, his interest would scarce 
have been sufficiently strong to have obtained for me the assis¬ 
tance and protection which I desired. My only alternative was 
now the spade, at which I worked all summer, excepting only 
two days in each week, which I devoted to botanizing, and went 
also a little way up the Otowa or Grand River, the only excur¬ 
sion of any length which I accomplished. In the autumn 1 
shipped my collection of plants, and in two months had the 
mortification to learn that .the vessel was totally wrecked in the 
St Lawrence. Thus did I lose the fruit of two years’ labour. 
During the next winter I did little, except employing myself, 
with such small skill as I was able, in designing some flower 
pieces, for which I got a trifle. Early in the following spring 
I commenced labour again, and by the beginning of June bad 
amassed about 50 dollars, which, with-as much more that I 
borrowed from a Triend, formed ray stock of money for the next 
summer’s tour. I started in the beginning :>f June from Mont¬ 
real, and passing through Kingston, uwent to New York, to 
which, after an excursion to Lake Simcoc, I returned; then 
visited the Palls of Niagara and Fort Erie, and crossed over to 
the United States. Keeping along ‘ the eastern ride of Lake 
Erie for ninety miles, I afterwards took a direct course to Pitts¬ 
burgh on the Ohio, which, owing tp the advanced state the 
season, was the most ^tant point to which I could attain. On 
my return I the side of the Alleghany river to Point 

Olleap, in thetalc of New .York, then visited the salt-works 
of Onondago and Sackctt’s Harbour on Lake Ontario, whence, 
^oceediqg to Kingston, I packed up my whole collection, with 
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which I returned to Montreal, and, embarking in a vessel winch 
was bound for Greenock, got safely home ; the plants w hich I 
carqed with myself .being the whole that I sa\ ed out of the 
produce of nearly three years spent in botanical researches. 

In spite of the ill fortune which lias hitherto attended my 
endeavours, I have still so great a desire to bring American 
plants and seeds to this country, that I purpose, in the ensuing 
spring, if my pecuniary circumstances will permit me, to make 
another excursion, to that country, fqr the purpose of explo¬ 
ring the forests which lie towards the wi*st. 

• TETRANDRlA MONOGYN1A 
SwisaxiA. 

' Corolla rotata. , Nectariferi port ad basin kiciniarum coroi - 
la?, Capsula unilocularis, 2-vaIvis. 

Swertia dcjlexa , corollis campauulatis quadrifidis cornieulatis, 
cornubus deflexis, foliis ovato-kmceolatis. 

S. deflexa, Smith in Rees’ Cvcl. v. 34. 

S. Michauxtana , Schultes’ Syst. Veget. v. yi. p. 181. 

S. corniculata, Pursh FI. Amer- Sept. v. i. p. 101. (Not 
Willd.) 

Hab. Shores of the St Lawrence, near its mouth. 
Although tliis species is described by Pursh under the name 
of S. comiculata , yet he, with great propriety, intimates, that 
the American plant is distinct^ from the original Siberian one of 
that name, principally on account of the cfeflexed horns of the 
corolla. The present individual is annual or biennial, smooth, 
0-8 inches high, simphf, somewhat four-angled. Lower leaves 
spathulate, the rest ovato-lanceolate, all opposite, three-nerved. 
Flowers axillary and terminal; the axillary ones Upon bibrae- 
tea ted Vaccines, the terminal ones nearly umbellate, irith four 
small leaves at the ’ base resembling an involucre. Calyx 
deeply four-partite, the segments lanceolate, rising erect be¬ 
tween the'horns of tile Corolla. Ctirblta' erect, almost campa- 
nulate, veined, greenish-yellow, purplish below, divided into 
four, ovate, acutes&gments, and at the base furnished with four 
deflected horns, more than half as long as the corolla. Sjamnrx 
fotir,’ inserted about the middle OP the corolla, alternate w ith d,*. 
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segments, short Pistil oblong, with two short styles. Pkwt 
turning almost black wheat dried. r 

PENTANDRIA MONOGYNIA. 

Lithospehmcm. 

Corolla infundibuliformis, fauce perforata, nuda. Calyx quin- 
quepartitus. Semina ossea, nitida. 

Lithospermum linearrfblium j fruticosum, foliis linearifaus ap- 
pressis pubescentibvs, floribus lateralibuk terminalibusque, 
nucibus im prcsso-punctatis, cuulibus erectis.' 

Hah ., Only on the sandy-beach at the head of Lake On¬ 
tario, in July, and without flowers. 

The L. angustjfolium of Michaux agrees in some points with 
this plant especially in the pericarp; yet as he describes it as 
procumbent, and Pursh pronounces it annual, and adds, that 
woods are the places of its growth, so I should think there 
could be no doubt as to the specific difference of the two indi¬ 
viduals. 

Primcea. 

Calyx quinquedentatus. Corolla hypocrateriformis, tube cv- 
lindraceo, ore aperto. Capsula unilocularis, decenifidus 

Primula pusiUa; foliis oliovato-spathulatis rcpando-dentulis, 
subtus scapoque farinosis, umbella pauciflora, corolla? tubo 
calyce vix lpngiore, laciniis obcordatis qbtusis, PI. XI. f. 3. l l. 
Hob. NcawQuebcc. 

4r 

This is a minute and delicate species; its whole height, in¬ 
cluding the scape, not exceeding two op three inches. Flowers 
very pale purple, almost white. From P* mistassinica it differs 
by its very much smaller dimensions, shorter capsules, and par¬ 
ticularly its flowers, of which the calyx is oblong, and almost 
equal to the tube of the corolla in length. he divisions of the 
corolla are considerably broader and more obtuse, more resem¬ 
bling those c^Mmjariafko^cki or even, of P, scotica , from which 
two spec^l^lun, the form of its leaves keeps the P. pistil# 
distinct.^. 

Of, «hi% species I have living .plants at Ayr, Others I sent 
tQ^Sttlnburgh ; and from two which flowered last summer in the 
garden of P, Neill. Esq. Canonmills, the accompanying draw- 
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mgs (Plate XI. Fig. S, 2.) were made, by K. K. Greville, Esq. 
In its wild state the fidwers are from four to eight in number* 

» CaPEIFOUUM. 

Bacca trilocularis, polysperma, distincta. Corolla tubulosa, 
longa, quinqueiida. Calyx qiiinquedentatus. 

Caprifoliuni puhescens ;spica? verticillis terminalibus approxi- 
matis subcapitatis, foliis late ovatis sessilibus breviterque pe~ 
tiolatis pubescentibus ciliatisque, subtus glaucik, sutninis 
connato-perfoliaiis. ' , 

Hah. Upper Canada, near Kingston, and near. Lake 
Simcoe. FL July. , 

Evidently allied to C. ciliosum of Pursh. Besides the leaves 
. being ciliated at their margins, which is the character of that 
plant, having them also decidedly pubescent, especially on the 
under side; the upper connate leaves alone being almost gla¬ 
brous. Th o flowers are large, handsome, and of a golden yellow 
colour, slightly hairy, with a long slender tube, which is a little 
inflated at the base, the limb very unequally 2-lipped. The 
stem is climbing*, 6-8 feet high, hairy. On the older stems and 
branches the leaves are petiolated, on the younger ones ses¬ 
sile. 

Xylosteum. 

Baccce duae basi connatae, biloculares, polyspermae. , Corolla 
mfundibuliformis, subaequalis. Calyx quinquedentatus- 

Xylosteum oblongifolium; baccis coadunatifc, foliis oblongis 
lanceolatisque obtpsis junioribus praecipue corollisque pube¬ 
scentibus. , 

Hah. In one spot only in a swamp on the Island of Mon¬ 
treal. FL July. * 

A shrub of aboyt four ‘feet in height, much branched, with 
pale glabrous bark. Leaves lanceolate, and very* pubescent on 
both* sides in the younger branches, oblong, obtuse, and only 
slightly pubescent beneath in the older ones, veiny. Peduncles 
' about an inch long. Gertttm^.coadunate, producing two yellow¬ 
ish pubescent flowers,, Bracteas two, excessively minute, broad¬ 
ly ovate, appressed, and, as well as the scarcely lobed calyx* 
glabrous. Berries red. 

k i 1 ' 
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Pursb has ha species of this 1 genus with united berries like 
the present plant, nor do I find it to agree with any described 
species of other authors, i possess living plants of it at Ayr. 

Viola. 

Calyx pcntaphyllus. Corolla pentapetala, irregularis, postiec 
cornuta, (aut ecalcarota). Anthem apice tnembranula c<>- 
hee rentes, aut distinct®. Capsutu super.*!, trivalvis, unilo. 
cularis. 

Viola Selkirkli y acaulis* foliis cordatis erebato-serratis pilosi- 

usculis, petalis imberbibus, calcare subseqife longo crasso ob- 

tusisMnvn 

V. Selkirkii, Pnrsh MSS. 

r 

Hah , Mountains about Montreal, nowhere else. Ft. July 

Root perennial, somewhat creeping. Leaves^ several'from 
the same root, about |ths of an inch long, broadly heart-shaped, 
the notch at the base deep, so as to form two distinct lobes; the 
margin crenato-serrate, the upper surface having a few scattered 
hairs, the under side quite destitute of them, and of a pa lei 
colour. Petioles slender, glabrous. Flower-stalks scarcely long¬ 
er than the leaves, with two lanceolate bracteas above the 
middle. Calyx with broadly ovate, acute, glabrous segments 
Petals blue, obovate, beardless; spur nearly equal to the limb 
in length, very thick, and remarkably obtuse. The general 
aspect *of this plant is very similar to that of V. blarnla , but tin- 
leaves are more^ acute, and far more serrated, and the spur is 
very* different from that of V. hlanda , as from all the others 
which belong tp the same division of the genus, thus forming 
one of the most striking peculiarities of the species. 

I showed this plant to Mr Purs!) at Montreal, and he inform¬ 
ed me that it was what he called* V. Selkirkii s . and hence I 
have thought it right to adopt his name. « 

PENTANDRIA TETRACYNIA. 

Parnassian 

Calyx quitiquepartitus. Petala quinque, Nectaria quinque, 
vordata, ciliata, apicibus globosis. * Copsula quadrivalvis, 
<>ilocularts. Receptaeula parietalia. Semina membra- , 
nacco-rnarg'mata. 
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Parnassia caroliniana; foliis radicalibus suborbicuktis, necta- 
riis trisctis. * 


J*. Mfoliniana, Pursh PI. Aracr. Sept. v. i. p. 208. 

Hah. Island of Anticosti, Gulph of St Lawrence, Mr 
Pnnth. I merely mention this for the sake of the ha¬ 
bitat. 


PENTANDRIA HEXAGYNIA. 

t DltOSEJtA. , 

Calyx quinquefijlus. Petala quinque. *Capsula uniJoeularis : 
apice tri-quinquevalvis. Semina plurima. (Styli etiam sex. 
Folia pilis giandulosis obsita). * 

Drosera ft near is; scapis radieatis, sini 
obtusis, peliolis longissimis nudis. 

Hah. Lake Simcoe, Upper Canada. FI. June. 

This species, at lirst sight, appears just to hold an interme¬ 
diate place between I). anglica and D. filiformis, and is yel. 
sufficiently distinct from both. The outer, or primordial leaves , 
are, as Pursh describes those of D.jiliformis to be, destitute of 
glands, as also are the long petioles of the upper lea\es. AH 
the leaves are decidedly linear and obtuse, by no mean** spall iu- 
iate or lanceolate. Flourrs few. Calyces glabrous. 


plicibus, foliis linearibus 


OCTANDRJ A MONOG VN IA . 

* CEnotitera. 

Calyx tubulosus, quadrifidus, laciniis defltfxft deciduis. Pc 
tala quatuor, cafyce insert a. Stigma quadrifidum. Cap- 
sula quadrilocularis,* quadrivalvis, infera. Semina nuda, 
receptaculo centrali tetragono affixa. 

CEnothera Canadensis ; caulc* glabriusculo, foliis anguste lan- 
eeolatis sessilibus# rcpando-deiitatis margine obscure ciliatis, 
capsulis oblongo-clavatis acutangulis sessilibus. 

Hah. Island of Montreal. 

This plant, which I took at first sight, to be the O. pmnila , I 
find, upon examination, has the flowers thrice as long as that 
plant; their diameter is an inch atfd a half, and the leaves are 
foaifijadedly repaudp-dentate. The tube of the flowers, \tfhi<Ji is 
longhand very slender, and the germon, as well as the back of 

vor.. vr. no. 12. a run. 1822. 
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tlie segments of the corolla are furnished with scattered hairs. 
The stamens are halt' as long as the segments of the eoroila. 

/ i 

PECANDRIA MONOGYNIA. 

Pyuola. 

Calyx quinquepartitus. Detain quinque. Capsula quinquelo- 
cularis, angnlis dehiscens. 

Pyrola rotundifolla , Var. ; floribus flavo-vircscentibus. 

llab. Not uncommon in woods. t 

*► 

This may be the P. chlorantha off Swartz., found on 
tiie Continent of Europe, but 1 ean see no character suf¬ 
ficient to distinguish it from P. rotundifblia. 

Pvrola man folia? ; pistillo deeliuato, foliis orbiculato-reniformi- 
bu» reticularis, scape > squamis spars is (bracteisquo) convolu- 
tis vaginantibus. 

P. asarvfolia , Mich. Pi. Amor. Bor. v. i. p. ~J>1. Pursh FI. 
A mer. Sept. v. i. p. 299. '■ 

Hub. Swamps, Canada; rare. 

I cannot help feeling considerable doubt as to this plant being 
actually the same with that of Mirhaux and Pursh. It is sin¬ 
gular that neither of these authors should have noticed the 
strongly reticulated appearance of the leaves, which, by the 
tightness of the veins, become wrinkled or even bullate. The 
scales are indeed a striking character both of Michaux's plant 
and mine. Tl^e latter writer dues not notice the colour of the 
flowers, but Pursh says that they are yellowish-green, and in 
our plant they are decidedly reddish ■•purple. Their general 
structure is very similar to those of P* rotundifblia ; the stigma 
has live erect points. 

May not the P. asarifblia of Pursh, which was found in 
Beech woods , in the mountains of Pennsylvania, he different from 
that of Michaux, and from the present individual, of which the 
habitat swamps in Canada ? 

DEC AN I) ill A TRIpYNXA. 

StV.lj.ahla. 

Cdlyx pentaph) lius, patens. Petala quinque, bipartita. C'/v 
aula ova to, unilocularis, polvsperma, apice sexdentata. 
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Stellaria hng-ipes ; glaberrima, foliis lineari-lanceolatis, pedun- 
cylis terniinalibus didhotome raynosis bracteatis, pedicellis lon- 
gis,#petalis late obovatis bipartite calyce obtuso trinervi vix 
longioribus. 

Hah. Woods near Lake Ontario. FI. June. 

Stem long, filiform, square, and, as well as the whole plant, 
quite glabrous. Leaves narrow, linear-lanceolate, patent. Pe¬ 
duncles branched in a dichotomous manner; pedicels very long 
and slender, with two ovate acute green fcrjicteas, scariose at the 
margins. Flowers* drooping before expansion. Calyx-leaves 
ovate, very obtuse, 3-nerved, margins scariose, scarcely shorter 
than the broad bipartite petals. 

This has quite the habit of a Micropctalum, and especially of 
M. lanccolatum , but the calyx is remarkably obtuse, the styles 
art; only three in number, and the petals are very broad and de¬ 
cidedly bipartite. 

Aiiknaria. 

Calyx penlaphyllus, patens. Pctala cjuinqne, integra. Cap- 
sula unilocuJaris, polysperma. 

Arenaria lateriflora ; foliis ovatis obtt'.-is, pedunculo lateral) bi¬ 
flora. 

A. lateriflora , Willd. Sp. PI. v. ii. p. 718. Pursh, FI. Amer. 
Sept. v. i. p. 817. 

Hah. About Mon Veal. 

The stamens of this species haVe (although \nl not iced bv any 
author) all their filaments hairy ; live of them alternately short¬ 
er; the longer ones considerably thickened. 


DEC AN I)K I A, PENT U : Y N t A. 

Calyx pentaphylhfs. Pctala bifida, aut marginata, passim In¬ 
tegra. Capsula unilocularis, apicc denfatim dehiscens. 
(Stamina etiam 4-5.) 

Cerastium pubesccns ; pubescenti-hirtum, caule deflexo-piloso, 
foliis lineari-lanceolatis intermediis longioribus. panicula ter- 
minaii subquadriflora, petalis acute emarginatis, ealvee duplo 
»^^pioribfis. * 

Hah. Stony beach near Kingston, Upper Canada. Fh June. 

y 2 ’ 
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Stems numerous, about six inches long, branching from be¬ 
low in a dichotomous manner, very hairy, hairs deflexed. Leaves 
an inch long, rigid, pubescent. Calyx-leaves ovato-lanceolate, 
hairy, witli the hairs erect, the margins white and scariose. 

In habit it comes nearer C. arvense than any species I am ac¬ 
quainted with. In some respects it accords with Pursh’s C. tc~ 
nmJUbum , and it quite agrees with a plant in Dr Hooker’s her¬ 
barium, found in 181G by Francis Boott, E3q. on the hill be¬ 
hind Billows Falls, Noftv Hampshire, who therefore has the cre¬ 
dit of having first discovered this new species of Cerastium. 


DODECAX Bit IA Tit IG Y NIA *. 

EcPHOKlilA. 

Calyx monophyllus, ventrieosus. Corolla tetra- vel quinque 
petala calyce insidens. Capsula tricoaa. (Plant se lacte¬ 
scent os Stamina diverse tempore assurgentia.) 

Euphorbia pllosa; umbel la quinquefida, Irifida, bifida, involu- 
cris ovatis, petal is integns, foliis lanccolatis subpilosis npieo 
serrulatis. 

E. pilosa , Pursli, FI. Amer. Sept. v. ii. p. 607. 

This, which Mr Pursh gives only as an inhabitant of Mary¬ 
land and Virginia, I found in Canada about Montreal. 


JCOSANDR1A POLYCYNfA. 

* ’ Day as. 

Calyx simplex, oe tot id us. Petala octo. Semina caiulata, pi¬ 
losa. i 

Dryas iniegr folia ; foliis integerrimis. 

D. integrifolia , FI. Dan. t. 1216. 

D. tcnclUty Pursh, FI. Amer. Sept. v. i. p v 350. 

Hab. Anticosti, Pursh. 

The individual now under consideration is unquestionably the 
D. integrrfolia of the Flora Danica, which was first f6und in 
Greenland, and afterwards was only known to grow in one spot 
in America, viz. the White Hills in New Hampshire, until Mr 
Putsh observed it in the station above given. 
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POLYANDRIA POLYO MA. 

Calyx pcntaphyllus. Petala (juifrquc, intra ungues poro mcl- 
lifero. Semina nuda. 

Ranunculus rhomljotdeus t ioliis pubcscentibus, radiealibus longc 
petiolatis rhomboideis integris serratis, caulinis palmatis, flo- 
ribus profunde laciniatis, calyee patente piloso. PI. XI. f. 1. 
Hah. In dry sandy fields, near Lake Simcoc, Upper Ca¬ 
nada. FI. July. * t 

Root fasciculato-iibrose. Whole plant rather thickly pubes¬ 
cent, almost woolly. Stern about 6-8 inches high,, angled, 
hearing v<yy few leaves ; those springing from the root are 
jjniost exactly rhomboid, undivided, crenato-serrate in their 
upper half. About two of the stem-leaves are obovaio-palmate, 
tapering down into a foot-stalk ; the upperniost or Jloral leaves 
are sessile, small, and deeply laciniated. Flowers terminal, four 
or five, small, yellow. Calyx with a few longish scattered hairs. 
Petals ovato-oblong, somewhat clawed, standing apart from each 
other. Pericarps forming a nearly spherical fruit, smooth. 

I do not know of any species from which the present one is 
not entirely distinct, although it has a considerable affinity, in its 
general habit, with the Ran. Peruvianas of Decandolle, and of 
Delessert’s leones Selects, t. 37. That species, however, has 
the root fibrillosc at the summit, the leaves semi-orbicular (not 
rhomboid), the calyx very hairy, and the petals nearly orbi¬ 
cular. 


i)IADELPJtfIA KEXANDRIA. 

COKYDALIS. 

Calyx diphyllus. Corolla ringens. FUamcnla duo, membra- 
nacca, singula antheris 3, Capsula siliquosa, polyspcrma. 

Corydalis canadensis, seapo nudo simplici pauctfloro, foliorum 
lacinii’s linearibus calcaribus duobus brevibus, stigmate por- 
rcclo qua < Irilobo. 

Hah. Near Montreal. 

Whole plant not more than 6—8 inches high, slender. Root 
ij ^fycro us and scaly. Leaves glaucous beneath, bj pinnate, gin- 
naepi^nsitifid, with the segments linear, rather obtuse, simple or 
again divided, especially the lower ones. Scape with a single 
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raceme of about four flowers. Pedicels short, brack aied. 
Flowers purplish-red, much resembling those of Corydalis for- 
mosa> (Dklytra Dec.) Stigma Globed. 

I know not whether this be the Canadian variety of Corydalis 
formosa, which Mr Pursh’ says is “ somewhat different in as¬ 
pect from the Virginian plant, but not sufficiently so to consti¬ 
tute it a speciesbut to me it appears most unquestionably dis¬ 
tinct. It is altogether a very slender plant, the segments of the 
leaves peculiarly narrow, indeed quite linear. Raceme always 
simple, and the stigmrt not two-edged, as ^described by Gawler 
and Dccandolle, but 4-lobed. In this last particular it comes 
near the Fumaria cxirnia of the Botanic Register. There, how¬ 
ever, the whole plant is greatly larger, ami Inore robust, the 
flowers are larger, the racemes compound, and the Segments of 
the leaves very broad and incised. In many, but not in all 
points, this agrees with the Diclytra tenuifolia of Dec.; that, 
however, is an Asiatic , not as Pursh supposed, an American spe¬ 
cies. 

SY NGENKSIA POLYGAM IA SQUALLS. 

Bide ns. 

Calyx subaequalis ealyculatns. Corollulee rarius fiosculo un«> 
alterove radiante instructs?. Rcceptaculmn paleaceum, pla¬ 
num. Pappus aristis duo sen quatuor, refloxis ot crectis, 
scabris. Semina- tetragona. 

Bidens licckii ; foliis ojqjositis inferiorjbus capillacco-multifldis, 
suporioribut* lfmceolatis cormatis acute serratis, floribus radia- 
tis radio involucrum excedente. 

B. Baku* Torrcy, in Sprengel's Neue Kntdcckungen in gan/cn 
ITmfang tier Pflanzenkunde, vol. ii. p., 185. 

Hah. Stagnant waters, at, the edge of the St 1 aiwrence, 
near Montreal. Found by Dr Beck insmiilar situations 
near Schenectady, on the banks of the Missouri. 

About a foot high, simple, or with very small and slender 
brandies arising from the axils of the upper leaves. Ixmcr 
leaves very multifid, capillary, as in Ranunculus aquatilis , up- 

per ones about an inch and a. half long, broadly lanceolate, at.te. 

nuated at each extremity, deeply serrated. Flowers solitary nt 
t|pj|extremity of the stem, rather large, yellow. Radiusj'\u$‘> 
l^ngey than the involucre 
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GYNAKBRIA M0XAND1UA. 

| 

HaBENAUIA. 

Cih'olla ringeiis. LabcUum basi subtus cal carat urn. GLin dulse 
pollinis midfle distinct* (locu)is pedicelloruro adnatis vel so- 
lutis distinctis).— Brown. 


Habcnaria macrophyUa , labello lineari-clongato integerrimo, an- 
thera basi utrinque produeta, cornu genuine duplo longiore, 
foliis binis planis jelliptico-orbiculatis. 

Ilab. Moist shady woods. Island of*Montreal. Very rare. 

Of all the Orchideous plants which I have seen in North Ame¬ 
rica, this is, without a question, the largest and most striking. 
It must wank next to Ifdbenaria orbiculata (Orchis of Pursh 
►and Nuttall), having, like it, two plane, orbicular, approaching 
to elliptical, leaves , which spring from’immediately above the fas¬ 
ciculated root, and which, in this plant, arc four times as large 
as those of II. orbiculata , measuring from six to eight inches in 
length, very thin and pellucid, beautifully marked with longitu¬ 
dinal and transverse veins. The scape is equally long in propor¬ 
tion, and is furnished with a few lanceolate scales. Bractcas si¬ 


milar to these, and shorter than the germen. Flowers large, 
white, resembling those of II. bifolia , and arranged in a lax spike 
of about five or six inches in length. The three superior petals 
are connivent, the uppermost is nearly orbicular, the others ovate, 
attenuated, the two lateral ones of the same shape, but much 
larger, reflexed, their bases decurrent with the fabclltim, which, 
standing forwards, is linear, as long as the germen, quite entire. 
Germen about an inch in length, slender, tapering down into a 
footstalk. Column of fructification very short. Anther large, 
broad, much like that of If. bifolia , but having the base of the 
cells remarkably aparkand elongated into two projecting horns. 
Pollenmass yellow, 1 "with a very long footstalk, and a jointed 
gland # at the base. Stigma large, viscid. 


MON (EC r# POLY ANDR1A. 

Betula. 

i 

Mas. Amentum imbrication, squamis pel fat is tnfloi is. Stamina 
^10-lfL Fem. Squama biflora. Semen uniann, alatum. 
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Betula glandulosa ? ; caule punctato-glandulosq glabro, folds 
obovatis brevi-petiolatiy glabris serratis basi integerrimis, 
amends cylindraeeis pedunculatis, sejdamis triticlis. 

B. gUmdidosa* Mich. Fl, Am.;.Bor. v. ii. p. 180. Willed Sp. 
PJ. v. iv. p. 466. Pursh, FI. Am. Sept. v. ii. p. 622. 

Hah, Swamps about Lake Simcoe. 

This plant quite agrees with the character of B. glandulosa of 
Michaux and Willde now* bu t differs from that of Pursh in having 
decidedly pedunculated leaves, and pericarps with as broad a 
margin as those of BeUTia pumila figured b^ Jacquin. 


, CRYPTOGAM1A STACHYOPTERIHES. 
Lycopodium. 

* 

Caps ulee reniformes uniloculares bivalves polyspcrma*. Semi- n 
na minutissima pulvcriformia. 

Lycopodium integri/blium ; caule repente ramis adseendentibus, 



vis, spicis pedunculatis clongato-cylindraccis ternatis, squa- 
mis rotundato-acuminatis dentatis. 

Hah. About Montreal. 

Very closely allied to L. clavatum , but differing in the quite en¬ 
tire leaves, which, moraner, are less densely imbricated, and in 
the rounder scales of the elongated ternate spikes. 

The L. tristachyum of Pursh, is, according to Nuttall, 
“ nearly allied to L. clavatum , but with*entire leaves." Pursh 
himself, on the ether hand, describes his plant as having erect 
stems, the branches compressed, the leayes lanceolate, acute, 
quadrifarious and appressed ; and he ^ays that it is by him re¬ 
garded as intermediate between L. complanatum and L. sab inn- 
folium. It cannot consequently be what Nuttall takes for the 
tristachyum , nor the individual nour under consideration, which 
only differs from L. clavatum in the points’which I have men¬ 
tioned above. The true tristachyum , I may also observe, is a 
native of high mountains in 

CRYPTOGAMIA SCHJSMATOPTE RIDES. 

§ 

OsMUNDA. 

Cdpsula. subglobosse pedicel lata* striata* semibivalves paniei^> ^ 
" la?. Indusium nullum. " 4 


VirgitSia. 
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Osmunda alata; frondibus sterilibus ovato-lanceoJatis pinnatis, 
pinnis pinnatifidis patentibus, stipite alato lanato, fruetifiean- 
pbus bi pinnatis lanu^inosis. . 

■IIah. Canada,—Isle of Montreal and Grand River; but 
rare. 

i 

This plant attains to much larger dimensions than the Osmun¬ 
da cinnamomca (Clayton tana of Linnaeus and Smith), to which 
it is assuredly very closely allied, but* from which it is distin¬ 
guishable at once bf the much broader outline, more patent pin¬ 
na 1 , and above all by the slender zig-zag jvinged stipes. 

9 

i It Y PTOCAMI A Ff L1CES. 

Aspidium. 

Sort subrotundi spar.M. Indusium umbilicatum vel uno latere 
dehiscens. 

Aspidium Goldianum ; frondibus ovato-oblongis glabris pinna- 
tis, pinnis laneeolalo-aeuminatis pinnatifidis, ktc.niis nhlongis 
spinuloso-serratis, stipite paleaCeo. 

Aspidium Goldianum , Hooker's MSS. 

IIah. Near Montreal. 

From one and a half to two feet in height. Allied to Aspi¬ 
dium cristatum more than to any other species in the genus ; 
but abundantly distinguishable by the greater breadth of the 
frond, which gives quij:e a different outline, and by the form of 
the pinna 1 , which are never broader at the 1 bqse, but are, on the 
contrary, narrower than several of the segments just above 
them. These segments, too, are longer and narrower, slightly 
falcate, and those of the lowermost pinna? are never lobed, but 
simply serrated at the margin. The serratures are likewise ter¬ 
minated by more decided, though short, spinules. The Jructifi- 
cations are centra) near the midrib, and this circumstance pre- 
vents the species from bearing, as it woidd otherwise do, no in¬ 
considerable affinity loM. marginale . 

Specimens of this plant, cultivated in the Botanic Garden at 
Glasgow, from roots which I brought from Canada, retain ail 
the characters which I have above'describcd. 
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Art. XVI .-—Description of' a Teikoscqi'B * Jur altering the 
Lineal Proportions of Objects , with Observations on Profes¬ 
sor Amici's Memoir on felettcopes without Lenses. By I^avid 
Brewster, LL. D., F. R. S. Bond., & Sec. R. S. Ed. 

rii 

X HE Instrument which I propose to describe in the follow¬ 
ing Paper, was invented and constructed in its simplest form 
about tile beginning of the year 1812, after I had determined, 
by nutrierous experiment, that Colmirless Infraction may be ob¬ 
tained by the action qfKwo prisms of the same substance. These 
Experiments, and this conclusion, were published in March 1815, 
in my 'Priatise on Nero Philosophical Instruments *|*. 

The only practical purposes to winch this singular* principle 
seemed to be applicable, were the construction of an achroma-« 
tic telescope, with lenses of the same glass, and the construc¬ 
tion of an instrument for altering the lineal proportions of ob¬ 
jects. 

The method of imitating the action of the prisms by means 
of lenses, is described in the work already quoted (p. 400.), blit 
from the want of a variety of deep mcniscuses, I did not fib- 
tain a combination which removed entirely the chromatic aber¬ 
ration , although it was quite certain that this could be easily 
accomplished. A little reflection, indeed, convinced me, that it 
was impossible to remove the aberration of figure without mul¬ 
tiplying the lenses ;—that as one kind of aberration was correct¬ 
ed by the two letjse^s, another kind was created; and that. I was 
therefore in search of a combination which required to be more 
complex in order to be of practical utility. 

In the construction of the Teinoscopc there were no practical 
difficulties. When the two prisms of crown-glass were put to¬ 
gether, so' as to give refraction without colour, it wiis obvious, 
that the lineal dimensions of objects were extended or magnified 
in the plane of refraction. I had therefore an instrument which 
magnified any object, such as the elevation of a building, &c. in 
length , while its breadth remained the same, or w hich altered the 

* F"om tafu to extend, and fkoitsm to sec ; an instrument for examining ob¬ 
jects in a state of extension. 

<u 

+ Pages 383, 384 ; 3f>(\ 400. 
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lineal proportions of objects. By moving one of the prisms in 
the plane of refraction so as to go on each side of the achromatic 
position, the propertied of the length to the breadth of the ob- 
ject*was altered, though the colour was of course not entirely 
corrected. 

T- 

In order to obviate this inconvenience, I contrived a com¬ 
pound instrument of four prisms, as represented in Plate X. 
Fig. 9., where AB is a prism with a variable refracting angle, 
as used by Clairaut for measuring dispersive powers. It consists 
of two prisms A, B, of the same material, united by two cylin¬ 
drical surfaces c*d e f so that by the motion of the concave cy¬ 
lindrical surface of B upon the convex one of A, the two plane 
surfaces MN form different angles with one another. Another 
prism C*, of the same glass, is placed as in the figure, so as to 
correct the colour of AB, when the inclination of M and N has 
its mean value. 

If we now look at any object, through the faces in /t, M, N, it. 
a\ ill be quite free of colour, and its length (if in the plane of re¬ 
fraction,) will ho magnified or extended, so that we can judge 
whether its form would be improved by varying its longitudinal 
dimensions. If wc wish to examine its appearance when its 
length is made greater or less in proportion to its breadth, we 
have only to enlarge or diminish the inclination of the faces 
MN, and then correct the colour, by placing the prism C at a 
greater or a less distance from M. In this way we may ascer¬ 
tain the exact relation between the length and breadth of an ob¬ 
ject, which is most agreeable*to the eye, in*place of discovering 
it by a succession of designs. 

As the effect of the different designs, however, possessing dif¬ 
ferent ratios of length and breadth, could not be recollected so ■ 
as to be brought into direct comparison, it became advisable to 
have two instruments adjusted to give the proportions which it 
was required to compare; and by combining the two instru¬ 
ments together, we obtained the additional advantage of enlar-t 
ging the extending power of each instrument, when they were 
placed similarly or in the same plane: and of obtaining a varia¬ 
tion in the breadth of the object when they were placed trans¬ 
versely or in rectangular planes. Bv such means wc had it in 
<**ur power to vary either the length or breadth of the* object. 
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and to produce within moderate limits any change that was re¬ 
quired in the ratio of its lineal dimensions. 

In constructing these instruments fbj actual use, it is net 
necessary that the prism C should be made of the same kind of 
glass as AB. The power of the instrument would be greatly 
increased, by making C of fluor-spar or rock-crystal, or the 
colourless topaz of New Holland *, on account of their low dis¬ 
persive power. The reflection of light at the cylindrical sur¬ 
faces of AB, may be removed by introducing^. film of oil of the 
same refractive power # al the glass, and the motions of the 
prisms N and C may be so connected, that the'achromatic posi¬ 
tion for different angles of the variable prism may be obtained 
bv turning a single screw nut. 

• O o ^ 

Upon explaining the principles and application of the Teino- 
scope to an eminent artist, he seemed to consider it as too re¬ 
condite for ordinary use, and I therefore did not publish any 
account of it along with the exjteriments on which it was found¬ 
ed. I am persuaded, however, that it will be found of great 
utility in painting, sculpture, architecture, and, in short, every 
branch of art, where it is requisite either to discover just pro¬ 
portions, or to copy those which nature has already displayed. 

I have been induced to print the preceding account of the 
Teinoscope, in consequence of a paper which has been recently 
published by Professor Amici of Modena, iu the nineteenth 
volume of the Memorie della Societe Italian a, entitled “ Me¬ 
moir on the Construction of an Achromatic Telescope 7oithout 
lenses, and of a %ifiglc Refracting Medium"^." This instru¬ 
ment is nothing more than the combination of prisms, witli this 
• difference only, that in my instrument the magnifying power 
* may be varied at pleasure, whereas it remains always the same 
in Professor Amici’s. It never occurred to me to call such an 
instrument a telescope, or to propose*it for qn opera-glass, as 
has been done by Professor Amici; and, in like manner,,it does 

* When quartz or topaz are used, the mean position of the refracted ray in 
the prism C, should coincide with the axis of the former, or one of (he resultant 
axes of the latter. 

•f I have not seen the migma] Memoir, and run acquainted uiib its contents 
solely through a .-liort notice in the Quarterly Journal, No. xxiv. p. 100. ; and a 
fuller analysis of ll in the liih/iolhtquc ITaivusvIfc , Nov. 1821, p. 171.— 184- 
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not seem to have entered his mind to use it for the purposes to 
which I applied it. 

With regard to the experiments and optical principles upon 
which the instrument is founded, it is necessary to state, that 
Professor Amici has published as new, in 1821, a series of ex¬ 
periments almost exactly the same as those which were publish¬ 
ed by me in 1813, in my Treatise on New Philosophical In¬ 
struments. “ It has hitherto been believed, says this ingenious 
author, by naturalff>hilosophcrs, that tj^e dispersion of colours is 
constant for the same retracting medium, or that a given re¬ 
fraction produced by the same substance is accompanied by a 
given dispersion ; but I have found that the dispersion produced 
by more,than one refraction is not by any means constant, but 
varies according to the various inclinations of the incident ray.” 
In concluding his memoir, he goes on to observe, 44 That the 
ordinary theory of prismatic colours may easily shew us, that 
achromatic refraction does not necessarily require more than one 
refracting substance; and that though this theory has been 
deeply studied by so many distinguished opticians and mathema¬ 
ticians, from the time of Newton to the present day, yet the pro¬ 
perty here described not only remained unknown , but would 
have been reckoned impossible, if I had not discovered it in a 
series of experiments, which I made for a different purpose. 
We thus obtain an example, to add to so many others, that in 
physical science, experiment is very often , and perhaps most 
commonly more successful than theory , in developing all the cir¬ 
cumstances which accompany a given phenomenon.” 

Now, in the work already quoted, I have demonstrated by 
direct experiment, as Veil as by theory, that the refraction is 
not constant for the same refracting medium;—that the dis¬ 
persion varies with the inclination of the incident ray ;—and that 
refraction withouU colour may be produced by two prisms of the 
same substance. I have described, in short, in the fullest man¬ 
ner, that property, v^iich, according to Professor Ainiti, has 
been hidden from philosophers from the days of Newton to 
the time of his discovering it. By examining Chap. I. of the 
fifth Book of the work already*quoted, it will be seen, that l 
had pushed the inquiry still farther than the Italian philoso¬ 
pher. I have shewn by experiment, as well as by theory, that 
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though the length of the spectrum is the same in the two prisms 
of the same substance, and with different| refracting angles, yet 
the coloured spaces are not proportional; and that there^is a 
tertiary spectrum produced in alt such opposite refractions. 

In the culogium which Professor Amici has pronounced on 
the influence of experiment in physical researches, I heartily 
concur; but though an experiment directed to another object 
conducted him to the property in question, yet With me the case 
was quite the reverse; fq/r I had deduced it\olely from theory, 
as I have stated in m^ treatise, before I had made an experi¬ 
ment on the subject. 

The coincidence between Professor Amici’s resear elves and 
mine, must no doubt have been purely accidental, and* it is not 
to be wondered at, that experiments recorded in the English 
language should be unknown in Italy a long time after they were 
made. I confess, however, it does surprise me, that in the very 
memoir of which we are speaking, Professor Amici lias quot¬ 
ed, by page, my Treatise on New Philosophical Instruments, 
and that this quotation relates to the same subject, and is taken 
from the same chapter, which contains all my investigations re¬ 
specting the production of colourless refraction by two prisms 
of the same substance. 

Although I have felt, it my duty to make this statement. I 
trust it will not be understood that I impute anv blame to 
such a respectable and eminent philosopher as Professor Amici, 
and I have no doyb£ that he will he able to give a satisfactory 
explanation of any of those circumstances, which may appear to 
himself to require it. 


Art. N VII.— Description of' the SUde of Alpnach. By the 
late John Playfair, Esq., Professor of Natural Philosophy 
in the University of Edinburgh, & Sec. R. S. E. *. With 
Notes and Observations. ** 

« On the south side of Pilatus, a considerable mountain near 
Lucerne, are great forests of spruce fir, consisting of the finest 

• FrcAn his IVorkt?, in four volumes octavo, j.ist published, vol. i., Ayjirnfo*** 
~So. ?. p. Ixxxix, See this Journal , Vol, (. p. 103. and Vol. II. p. 110. ^' 
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timber, but in a situation which the height, the steepness, and 
the ruggedness of thes ground, seemed to render inaccessible. 
TKey liad rarely been lisited but by the chamois hunters, and 
it was from them, indeed, that the first information concerning 
the size of the trees and the extent of the forest appears to have 
been received. These woods are in the canton of Unterwalden, 
one of those in which the ancient spirit of the Swiss republics is 
the best preserved; where the manners are extremely simple, 
the occupations of tjSe people mostly thyse of agriculture, where 
there are no manufactures, little accumulation of capital, and 
no commercial enterprise. In the possession of such masters, 
the lofty firs of Pilatus were likely to remain long* the orna¬ 
ments of Jtheir native mountain. 

“ A few years ago, however, Mr Rupp, a native of Wirteni • 
berg, and a skilful engineer, in which profession lie had been 
educated, indignant at the political changes effected in his own 
country, was induced to take refuge among a free people, anti 
came to settle in the canton of Schwytz, on the opposite side of 
the lake of Lucerne. The accounts which he heard there of 
the forest just mentioned determined him to visit it, and he was 
so much struck by its appearance, that, king and rugged as the 
descent was, he conceived the bold project of bringing down 
the trees by no other force than their own weight into the lake 
of Lucerne, from which the conveyance to the German Ocean 
was easy and expeditious. A more accurate survey of tin¬ 
g-round convinced him of the practicability of die project. 

“ lie had by this time resided long enough in Switzerland to 
have both his talents and integrity in such estimation, that he 
was able to prevail on a number of the proprietors to form a 
company, with a joint stock, to be laid out in the purchase of 
the forest, and in the construction of the road along which it 
was intended that ihe trees* should slide down into the lake of 
Lucerne, an arm or gulph of which fortunately approaches 
quite near to the liotte^i of the mountain. The sum required * 
for this purpose was very considerable for that country, amount¬ 
ing to niue or ten thousand pounds ; three thousand to be laid 
out on the purchase of the forest,•from the community of Alp- 
nach, the proprietors of it, and the rest being necessary Jbr the 
coh;«4ruction of the singular railway by which the trees were to 
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be brought down. In a country where there is little enterprise, 
lew capitalists, and where he was hhnajlf a stranger, this wan 
not the least difficult part of Mr Rupps undertaking. 

il The distance which the trees had to bo conveyed is about 
three of the leagues of that country, or, more exactly, 46,000 
feet. The medium height of the forest is about 2500 feet; 
(which measure I took from General Pfyfter’s model of the 
Alps, and not from any actual measurement of my own). The 
horizontal* distance just # mentioned, when Reduced to English 
measure, making allowance for the Swiss foot, is 44,252 feet, 
eight English miles and about three furlongs. The declivity is 
therefore «nc foot in 17.68 ; the medium angle,of elevation 3“ 
14 " 20 '. 

1,4 This declivity, though s#> moderate on the whole, is, in , 
many places, very rapid ; at the beginning the inclination it is 
about one-fourth of a right angle, or about 22° 30'; in many 
places it is 20°, but nowhere greater than the angle first men¬ 
tioned, 22° 30'. The inclination continues of this quantity for 
about 500 feet, after which the way is less steep, and often con¬ 
siderably circuitous, according to the directions which the rug¬ 
gedness of the ground forces il to take. 

“ Along this lint* the trees descend, in a sort of trough, built 
in a cradle form, and extending from the forest to the edge of 
the lake. Three trees, squared, and laid side hv side, form the 
bottom of the trough'; the tree in the middle having its surface 

hollowed, so that a rill of water .received from distance to dis- 

* , 

tance, over the side of the trough, may be conveyed along tin* 
bottom and preserve it moist. Adjoining‘to the central part, 
(of the trough,) other trees, also square?!, are laid parallel to the 
former, in such a manner as to form a trough, rounded in the 
interior, and of such dimensions a% to allow the largest trees to 
lie, or to move along quite readily. 'When die direction of the 
trough turns, or has any bending, of which there are many, its 
sides are made higher and stronger, especially on the convex 
side, or that from which it bends, so as to provide against the 
trees bolting or flying out, which they sometimes do, in spite of 
every precaution. In general, the trough is from five to six 
feet wjj.le at top, and from three to four in depth, varying, ho vv-_ 
ever, in different places, according to circunetanccs. 
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C1 This singular road* has been constructed at considerable ex- 
pence ; though, as it gows, almost for its whole length, through 
a forest, the materials of Vonstructxm were at hand, and of small 
value.* It contains* we are told thirty thousand trees; it is, in 
general, supported on cross timbers, that are themselves sup¬ 
ported by uprights fixed in the ground; and these cross tim¬ 
bers are sometimes close to the surface ; they are occasionally 
under it, and sometimes elevated to a great height above it. It 
crosses in its way thr$J great ravines, orte at the height of 64* 
feet, another at the height of 10d, and t^e*third, where it goes 
along the face of a rock, at that of 157; in two places it is con¬ 
veyed under ground. It was finished in 1812. , 

“ The prees which descend by this conveyance are spruce 
firs, very straight, and of great size. All their branches arc 
lopped off; they are stripped of the bark, and the surface, of 
course, made tolerably smooth. The trees, or logs, of which 
the trough is built, are dressed with the axe, but without much 
care. 

“ All being thus prepared, the tree is launched with the root 
end foremost, into the steep part of the trough, and in a few 
seconds acquires such^ a velocity as enables it to reach the lake 
in the short space of six minutes; a result altogether astonish¬ 
ing, when it is considered that the distance is more than eight 
miles, that the average declivity is but one foot in seventeen, 
and that the route which the trees have to follow is often cir¬ 
cuitous, and in some places almost horizontal. 

(t Where large bodies are moved with sucK velocity as has 
now been described, And so tremendous a force of course pro¬ 
duced, every thing had need to be done with the utmost regula¬ 
rity ; every obstacle carefully removed that can obstruct the 
motion, or that might suffer by so fearful a collision. E\cry 
thing, accordingly, with regard to launching off the trees, is di¬ 
rected by telegraphic signals^, All along the slide, men are 
stationed, at* different dis^mccs, from half a mile to three quar¬ 
ters, or # more, but so that every station may be seen from the 
next, both above and below. At each of these stations, also, is a 
'telegraph, consisting of a large board, like a door, that turns at 
its middle on a horizontal axle. When the board is plated up¬ 
right, it is seen from the two adjacent stations when it is turn 
vow. vr. no. 12. Aj>itTi. 1822. / 
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ed liomontally, or rather parafleito th# surface pf the, ground 
it is invisible from both, When tlle fcree Is launched from tiip 
top, a signal is made, byturhing the'board upright; the %sme 
is followed by the rest, and thus the information is conveyed, 
almost instantaneously, all along the slide, that a tree is now on 
its w4^ By and bye, to any one that is stationed on the side, 
even to those at a great distance, the same is announced by the 
roo^ng of the tree itself, which becomes always louder and 
louder; the tree corags in sight when it & perhaps half a mile 
distant, and in an instant after shoots past, with the noise of 
thunder and the rapidity of lightning. As* soon as it has reach¬ 
ed the bottom, the lowest telegraph is turned down, the signal 
passes along all the stations, and the workmen at, the top are 
informed that the tree has arrived in safety. Another is set 
off as expeditiously as possible; the moment is announced, as 
before, and the same process is repeated, dll all the trees that 
have been got in readiness for that day have been sent down 
into the lake. 


“ When a tree sticks by accident, or when it flies out, a sig¬ 
nal is made from the nearest station, by half depressing the 
board, and the workmen from above and below come to assist 
m getting out the tree that has stuck, or correcting Any thing 
that is wrong in the slide, from the springing of a beam in the 
slide; and thus the interruption to the work is rendered as 
short as possible. 

“ We saw five trees come down; place where wc stood 
was near the lower end, and the declivity was inconsiderable, 
(the bottom of the slide nearly resting bn the surface,) yet the 
trees passed with astonishing rapidity* The greatest of them 
was a spruce fir a hundred feet long, four feet in diameter at 
the lower end, and one foot at? the upper. The greatest trees 
are those that descend with the greatest rapidity; and the velo¬ 


city as well as the roaring of this one was evidently greater 
than of the rest. A tree must be vpvy large, to descend at all 
m this manner; a tree, Mr Rupp informed us, that \vas only 
half the dimensions of the preceding, and therefore only an 


eighth part of its weight,, would not be able to make its way 
from the top to the bottom. One of the trees that wc saw 
by some accident into two; the lighter part stoppw^almost 




immediately, and the remaining part came to rest soon after. 
This is a valuable fact: it appears from it that the friction is* 
not in proportion to the weight# fetor becomes relatively less asf 
the weight increases, contrary to the opinion that is generally 
received •* 

u In viewing the descent of the trees; my nephew tmd I 
stood quite close to the edge of the trough, not being more in¬ 
terested about any thing than to experience the impression which 
the near view of So singular an object must make on a specta¬ 
tor. The noise, therapidity of the motion* the magnitude of 
the moving body, and the force with which it seemed to shake 
the trough as it passed; were altogether very formidable, and 
Conveyed m idea of danger much greater than the reality. 
Our guide refused to partake of our amusement; he retreated 
behind a tree at some distance, where he had the consolation to 
be assured by Mr Rupp, that he was no safer than we were, 
as a tree, when it happened to bolt from the trough, would of¬ 
ten cut the standing trees clear over. During the whole time 
the slide has existed, there have been three or four fatal acci¬ 
dents, and one instance was the consequence of excessive teme¬ 
rity. 

u I haVe mentioned that a provision was made for keeping 
the bottom of the trough wet; this is a very useful precaution; 
the friction is greatly diminished, and the swiftness is greatly 
increased by that means. In rainy weather the trees move 
much faster than in dry. W&. were assured tjiat when the 
trough was every where in its toost perfect condition, the wea¬ 
ther wet, and the trees* very large, the descent was sometimes 
made in as short a tune as three minutes. 

“ The trees thus brought down into the Lake of Lucerne 
are formed into'rafts, and floated down the very rapid stream of 
the Reuss, by which the lake 'discharges its waters first into the 

tT - >' V 11 - ■»? ■ — -- ' .rr„- — 

* This tact l)as bees' Jong known from, the launching of vessels. “ Shipbuild¬ 
ers,” say* M. Bospu% “ give only a slope of ten or twelve lines per foot to the 
planes on Ivhich vessels are launched.” 14 This declivity, which is sufficient to put 
Targe'masses in motion, in spite of the resistance of friction, is too small for 
weights Of moderate magnitude. If we wish, Auefore, to suppose that the fric- 
*ion of tiro bodies ore proportioned to their weight, it is necessary the* the diffe¬ 
rence between their weights should not be very great.”—E d* 
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Aar, and then into the Rhine* By this conveyance, which is 
all of it in streams of great rapidity/ the trees sometimes reach 
Basle, in a few days after they havfe leftLucerne; apd* there 
the nmpediate concern erf the Alpnach company terminated. 
They stiil continue to Ibe navigated down tlie Rhine in rafts to 
Hoftand, and axe afloat in the German Ocean in less than a 
mouth from having descended from the aide of Pilatus, a very 
inland mountain, not less than a thousand miles distant. The 
late Fntperor of France had made a contract for alt the timber 
thus brought dowft. 

“ From the phenomena just described, I have deduced several 
conclusions, of which at present I can only give a very general 
account, without entering into any of the mathematical reason¬ 
ings on which they rest. , 

“ 1* The rapidity of the descent is so extraordinary, it is so 
much greater than any thing that could have been anticipated, 
exceeding that of a horse at full speed, nearly in the ratio of 8 
to 2, that the account seems to tread on the very verge of pos¬ 
sibility, and to touch the line that divides between what may, 
and what cannot exist. The same question, therefore, I have 
no doubt, has occurred to many that occurred to myself, when 
I first heard of this extraordinary phenomenon. 

** Is it possible that even if there were no friction, and ifli 
body was accelerated along the line of swiftest descent, from a 
point 2500 feet above another^ and horizontally distant from it 
by 44,009, t^iat it Could arrive at that lower point in three or 
even in six minutes P This was the first question that occurred 
to me, and at a distance from books as I*was then, and in no con¬ 
dition to undertake any nice or difficult calculation, I could only 
satisfy myself by a rude approximation, that there was nothing in 
the reported circumstance that was without the limits of possi¬ 
bility. Had the result of the calculation been contrary, I 
should not only have disbelieved the report, but I should have 
doubted the testimony of my own sepses. 4 

“ From a more accurate calculation I find that if friction 
not* resistance took place, and if the moving body was allowed 
to take its Bight jn the live of the swiftest descent, that it would 
d$ so in less than sixty-six seconds. This is the minimum then 
*of time, and*ve may rest assured, while the laws of nature con- 
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tinue the same that they are now, that no body, in the circum¬ 
stances just described, can perform its journey in less time than 
the above. 

“ But though the descent’of the trees at Alpnach Contains 
nothing inconsistent with the acceleration of bodies by gravity, 
it is not to be reconciled with the notions concerning friction, 
that are usually received even in the scientific world. 

u It is common to consider Friction as a force bearing a certain 
proportion to the weight of the body moved, and as retarding 
the body by a force proportional to its Wbight, amounting to a 
fourth or fifth part* or when least to a tenth or twelfth part of 
gravity. A body, therefore, that was descending along an in¬ 
clined plane, Wbuld be accelerated by its own gravity, minus 
the force df friction, a constant force that increased in propor¬ 
tion to the body. 

K Now, in the present case, it will soon appear that the re¬ 
tardation is vastly less than would arise from any of these sup¬ 
positions. 

“ Supposing it to be true, that friction m a given instance 
{the surface, the inclination, and the weight, being all given) 
a^cts as a uniformly retarding force, I have found that a body 
sliding along m inclined surface, under the acceleration of gra¬ 
vity, and the retardation of friction, will be accelerated, so that 
it will have at every point the velocity that would be acquired 
by falling by its own gravity from a line inclined to the horizon, 
that is drawn from th(* point where the body began to move, 
and that makes with the horizon’ an angle, the*tangent of which 
is the fraction, that ^denotes the ratio of friction to gravity 
The velocity of the moving body is therefore as the square root, 
of the portion of a vertical passing through the body, and reach¬ 
ing up to the line just mentioned, or the line of no acceleration 

“ As the trees at Alpnach enter the lake with a considerable 
velocity, it is evident that the line of no acceleration, drawn 
from tfye top of the slide, does not reach the ground at the point 
where the slide ends, bdSvs then still considerably above thesm- 
f’ace; 4he tangent, therefore, of the angle Which that line makes 
with the horizon, is much less than T ’ 7 There is reason to think 
that it docs not in ledtity amount to \ of this, and is therefoic 
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Jess'than y V It follows, then, that the friction that trees suffer 
in the slide is le&s than one-fiftieth dP theirweight. 

“ Now, .pom what can we supjx>$qlthe small proportioh*that 
friction in this instance, hears io 'the weight, to arise i* It is 
not the surfaces have a great smoothness or a fine polish. 
TheMif that Mai the trough are coarsely dressed with the 
adze, dteved that th&w* was not even the precaution 
taken of making the grain of the wood He downward, or toward 
fiiC d'e&ivity. It was so in the tree, butoot in the trees which 
composed die slide* *It is not that any lubricating substance, 
oil, grease, soap, or black-lead, is interposed' between their sur¬ 
faces. Water is the only substance of this kind that is,applied. 
We have fir rubbing on fir, which is supposed a caste remark¬ 
ably unfavourable to the diminution of friction, it can only 
arise, therefore, from a principle that some mechanical writers 
have suspected to exist, but which was never before, I think, 
proved by the direct evidence of facts, namely, that the force of 
friction does not increase in the proportion of the weight of the 
rubbing body, so that heavy bodies are, in reality, less retarded 
in their motion on an inclined surface than lighter bodies. 
Thus, the whole of the phenomena I have been describing, 
tend to prove, especially the fact I mentioned, that heavy trees 
made their way more easily than light ones,' and that a tree 
must be of a certain magnitude to make its way to the bottom. 
Friction, therefore, does iiot bear even in die same materials a 
given ratio to the weight, but a ratio that evidently decreases 
as the weight* Increases; so that, in a fir of ordinary size it is 
jo, or 3 ^, in one of 100 feet in length it .is between and S V 
According to what law this change takes place, it would be 
most useful to investigate; it is an inquiry for those engineers 
who have strong machinery an^ great power ready at com¬ 
mand. , 

“ I must observe also, that I strongly Suspect that fiction 
diminishes with the velocity of the moving or sliding body. 
That it passes all at once when a body begins to move, to be 
only half of what it was when file body was at rest, quite 
certain, and is proved by many experiments. It seems to me _ 
mot unlikely that the same progress continues as the motion be¬ 
comes greater. Perhaps in as much as friction is concerned, 
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tb# pressure is lessened by the velocity, and the poet was not 
so far mistaken as be is generally supposed ' to be, when he 
said, of his heroine , - (fV 

i Jttta v«l iatacUs segetii» per npna volaiet 

GU&mtaa, pec teneraa cursu laeaisset aristas. 

1 1 

However that be, we have a strong example here of the ganger 
of concluding in many of the researches of mechanics, from ex¬ 
periments made on a small scale to the practice that is to be 
proceeded on in a gjeat one. It requires some attention to 
enable us to discriminate between the cases where we can safely 
proceed from the .small to the great, and those in which we 
cannot. A man, from finding that bodies of a pound or half a 
pound are in equilibrio when their distances from thd fulcrum 
are inversely as their weights, might, without* danger of error, 
•transfer the conclusion to weights of hundreds of tons, or to 
whole planets, were it possible to make the experiment on so 
large a scale. But when he finds that the friction of a body of a 
pound, or a hundred weight, is one-fourth of the weight, he 
cannot, with equal safety, presume that the same will hold when 
bodies of immense weight and size come to rub against one ano¬ 
ther, There are many other cases of the same kind. In gene¬ 
ral, when our experiments lead to the knowledge of a fact 
and not of a principle, there is caution required in extending 
the conclusions beyond the limits by which the experiments 
have been confined. This is the case with the experiments 
on friction, where we, know only facts, and have no prin¬ 
ciple to guide us; that is, we have not been ^ble to connect the 
facts with any of the # known and measurable properties of body. 
In the case of the bpper^we have connected the fact with the 
inertia of matter, and the equality of action and reaction. We 
have, therefore* a right to repose confidence on the one, w’hen 
extended, though not on thy other. 

« That friction belongs to the cases in which great caution is 
necessary in extending the conclusions of experiments, is indeed 
most strongly evinced bj* the operations that have now been de¬ 
scribed, the result of which is such as could not have been an¬ 
ticipated from those experiments. The danger here, however, 
h quite of an opposite kind from* that which commonly takes 
place in such instances. The experiments on the small *w&je, 
u,siiiily represent the thing as more easy than it is, upon the 
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gtteat, and engage ns in attempts that prove abortive, and are 
Mowed by disappointments and even ruin. In the present 
case, the emergent* on the represent the thing as 

more difficult than when triedohagreat one it isfbund <to be, 
mid ’Wpald lead us, by an ehor, the direct apposite df the last, 
to Connie things to be im practicable that may be earned into 
effect wit^ eamt. Had the ingenious inventor of the slide at 
Atpnadh been better acquainted With the received theories of 
frkitionf dr the experiments on which th^y are founded, even 
those that are the best,* and on the greatest scale, such as those 
6F another most skilful engineer, M. Coulomb, or had he placet! 
more faith in them, he would never have attempted the great 
work in which he has so eminently succeeded*” * 1 

Observations on the preceding Papet 

It is much to be regretted that the editor of Professor Play¬ 
fair’s works did not terminate the preceding interesting and 
valuable paper with the second paragraph of p. 345 In the 
succeeding pages, the distinguished author maintains, 1. That 
the phenomena of the slide are incompatible With the recent 
theories of friction ; 2. That Mr Hupp, the engineer, would 
never have executed that great work, had he been acquainted 
either with these theories, or with the experiments of Cou¬ 
lomb, 3. That heavy bodies are less retarded by friction on an 
inclined plane than lighter bodies; and, 4. That he strongly 
suspects that faction diminishes with the*velocity of the moving 
or sliding body/ The two first of these conclusions are evident¬ 
ly incorrect, and founded on an oversight of the author ; and 
the two last have long formed a part of thajs received theories on 
friction, and have been deduced from actual experiment. 

On the evening upon which Professor Playfair read this paper 
to the Royal Society, the writer of this note reminded lum of 
Coulomb’s beautiful disco/cry, that when tile touching surfaces 
were small compared with the pressure, (which was obviously 
the case with the trees of Alpnach,) tKe friction diminished as 
the velocity increased; and in our brief notice of the paper in 
Vol. I. p. 193. of this Journal, published during Mr Playfair’s 
life, we remarked, “ that the very singular phenomena described 
inlVlF Playfair’s paper, arose from the diminution of'friction 
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in consequence of an increase of velocity, and way be regarded 
as an experimental confirmation, on a large scale, of the inge¬ 
nious views of Coulomb.'" *■ That Mr Playfair intended to avail 
himself of, these hints, was ^nke certain, as he repeatedly de¬ 
clined to print the paper in the Transactions of the Royal So¬ 
ciety of Edinburgh, till he had matured his views on the sub- 
ject. ( 

M. Bossut, so early as the year 1763, had discovered that 
the friction was alleys a less part of the pressure in large 
masses than in small ones; and had thas in some measure an¬ 
ticipated the discoyery of Coulomb. Some time afterwards M. 
Lambert observed, that the resistance generated by the friction 
of the communicating parts of an undershot corn-thill, com¬ 
bined with that which arises from the grain between the mill- 
# stones, always diminished when the velocity was increased; and 
Mr Southern of Soho, found, by experiments on heavy machine¬ 
ry, that the friction never exceeded ¥ ’ 5 th of the pressure, which 
is even less than its average amount in the slide of Alpnach. 

We have been induced to make these observations, in order 
to shew that the phenomena of* the slide of Alpnach were in 
every respect consistent with previous theories and experiments, 
and to prevent any doubtful opinions from being propagated 
under the sanction of a distinguished name.—Em 


Art. XVIII .—Account of Meteorological Observations made 

in North America by Dr Holyoke and Professor Dewey. 

* 

The ttew volume of the Memoirs of the American Academy 
of Arts and Sciences, contains three series of very interesting 
thermometrical observations,^»f which we propose to give a brief 
abstract. 

1. ifr Holyoke’s Observations at Salem, during a period of 
, v 'Thirty-three Years. 

The first series was made at Salem, in Massachassets, by Dr 
Holyoke, with Fahrenheit's thermometer, and was continued 
without interruption tot \htrty-thicc years, from 1786 tp UU d 
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inclusive. The cljftarvfttioBs were mode J&nr times today f at 
8 * A. M.» at noon, at sunset, and at lO* P. M. 

The following Table corftains demean monthly and arnoial 
result^ dedtmed fmmmora than #$60 bbservatj^ 


* 4<0igUude of Sdfetn, - * * 4* 4§* 37" West of Greeawieh. 

V * ‘ 4*^30* North. 


ForMW W 

Po* 33 Years. 


January, 

WM9 

Meanof8*A.1il 46°.426 

Hottest day in 

February, 

26,983 

Mean of Koott, 55 47 

S3 years, 101* 

March, , 

<35.321 

—— of Sunset, 48.56IT 

Coldest day, —-11* 

April, 

46.108 

—lO^P.M. 44.316 

^|bnce the great¬ 

Majr, 

56,787 


est range is 112* 

Jane, 

67.018 

Mean of Winter, 27.502 

Hottest year, 1793 

July, * * 

72.011 

— Spring, 46.05 

£olde«tye*r, 1812 

August, 

70.522 

.-■ — Summer, 69.84 


September, 

62.702 

-— — Autumn, 51.308 


October, 

51.148 



November, 

40.014 

Mean of Spring and Autumn, 

48*.679 

December, 

30479 

—--Winter and Summer, 

48 671 

Annual Mean 

. .. 



of 33 Years, 

48.678 




The «a€an temperature of the parallel of 42° 33' being that* 
established by the most rigorous and long continued observa¬ 
tion to be 48°,68 *, it will be interesting to compare it with a si¬ 
milar parallel in the Old World. Rome, which is placed in 
Lat. 41° S3', approaches within 40' of the parallel of Salem, and 
will therefore serve for making the comparison 

i L^tt 

Mean Temperattorfc 6fSt3&em 9 m the N§w World, 4$° 33 y - 48 w .68 
Mean Temperature of Nome, in the Old World, 41 53 - 60.44 

* Difference. 11*.76 

This result will, we trust, set at rest for ever the ridiculous opi¬ 
nion that the Old and the New World have the same average 

c 

temperature 

It is worthy of remark, that Dr ikplypkesls observations gn o 
the mean temperature of Salem considerably less than that of 

■ ■ . 1 , I I III M i i n M ^ww ■ .... i.Mii — ■—-i- i — “ 1 ■ — - ■ I ■■> i ■ M *■- !■ U ■■■ 

• Dr Holyoke, and other scientific individuals of the Amertm** Acadenjy, arc 
of opinion that this result errs rather in eseem then in deject. In consequence ot the 
heat rented upon the thermomettr fl-om the north wall of the street.— See A/c- 
murs tfjPtke Ameu Acad vol. iv, p 386 
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Cambridge in Massachussets, which is nearly in the same paral- 
H thus: . 


a 

A 


MetoTetjapemtttre of'Sal* ^ 

<* T'V 


42° 33' 48\«3 

43 *5 * 40.3$ 

Difference, ) a .6d 


As the observations at Cambridge wOlfe made only for two years, 
the mean temperature of the parallel of 40°, which Humboldt 
makes 54°.50, must now be reduced considerably. 


2 Professor Dewey’s T%ermometrical Observations Jbr Five 
Years*, at WMliamstown, Massachussets. 

These observations were made at 7 1 * A. M. 2 h P.»M. and O* 1 
P.M. * 


Longitude of Mhlhaftiston, - 73° W. 

Latitude of ditto, ... 43'* 30* N. 

Height of ditto above the tide-water of the 


Hudson at Troy, 

- 

1000 feet. 



1816, 

1817, 

1818, 

1819, 

January, 

21°.03, 

*0°.8l 

20°.2G 

28M4 

February, - 

25.15 

15.10 

14.94 

27.73 

March. 

29.35 

28,55 

31.23 

25.8$ 

April, 

42.68 

43.77 

39.09 

42.19 

May, 

52.81 

54.31 

53.59 

55.30 

June, 

60.64 

59.57 

69.50 

67.22 

July, 

64.64 

67.40 

71.25 

70.31 

August, 

64.89 

66.4f 

65.95 

68.89 

September, 

55 0| 

58.63 

55.60 

6401 

October, 

48.42 

,45.06 

48.11 

46.31 

November, 

39.73 

38,79 

89?7i 

38.21 

December, 

22.71 

27-02 

22.03 

25.07 

Animal Means, 

44 tt .35* 

43°. 7 9 

44°.19 

46°,61 

Mean Temperature for Four Years, 

- 

44°. 73 

Mean Temperature of Three Springs for 1816, 

- 

47°. 20 

i, _ 


-1817, 

«• «* 

47.11 


-—-- * --1818, - - 47.18 

Mean Temperature of Springs, 47°.21 

Intli. 

Meat} of Barometer, 1818, .... . 29.14 

--1819, .... . 29.18 
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s * * < % 

& Experiment* J&r mcertemmg which three Monte of the Day 

give a Mean nearest the m Temperature. 

FsofessSf v !D^wey of dbse ^ ^^- in, the 

Jtoi 18t0 and R|ff, ih ascertain aNrorfe tftnjbs 

(>f the oBl^rvatloiis shdnM be made with the thefmo- 

nieter, obtain a dieatfneflWs* to the true mean tim~ 

perature. In Ibrder to do Ihis^ M^bscrved the thermometer 
twenty4e^r > denes each day, of once evCr^ hour, during thirty 
days, a$*tmferent times of the year, and he obtained the JbHow- 
ing results: ^ 

Meag.of 24 Observations during each hour of 30 days, - 4&M 

— of 7 1 * A. M. and 2*> A. ..42.4Y 

—~ of highest and lowest,.|2.66 

■—**» do. do. means, - - - - - \ - 42.09 

. . about sunrise and sunset, - - - * 4Q.88K 

*——* of 8“ A. M. 1* P. M. and 6“ P. M. * - - 45,00 


Hence Professor Dewey concludes that 7 h A- M,, 2 h f*. M* and 
9 h P. M* are> the best three hours of observation. 

With the interesting data furnished by Professor Dewey, we 
were naturally anxious to ascertain whether or not the hours of 
10 h A. M. and lO 1 * P. M., as recommended by the Meteorolo¬ 
gical Committee of the Royal Society of Edinburgh, and first 
employed and suggested by the Reverend Robert Gordon, as 
an approximate result to the mean of the highest and lowest 
dunng the day, \fere such as to 

The following are the mean of the Jivd senes of observations 
made by Professdr Dewey : 


Mean of 10“ A. M. 4 Mean of 24 Observation*, 


and 10“ P. M 

1816, March 23.-29. 

37°.67 

April 1.—5. 

41.48 

July 23—27. 

63.46 

October 28.—Nov. 1. 

48.55 

Ibl7, Jan. 6.—Feb. 6. 

16.10 


of one every hour. 
39°.05 
41.76 
47.69 
64.35 


Mead of 2 Observations at 10 h Mdltt of 24 Ob- , * * * 

A. Mf. and 10“ P. M. 41*.45 servaUOiW, 4T.50 

4V 

This rrttolt must be considered as a very extraordinary one, 
as tl r^|yyan of 10*» A M. and 10 1 * P^Jd is within ^gths of a 

proposed by the Philosophical York. ‘ 
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degree of die true mean) deduced from 94 observations; and 
lienee we are led to a oMfc&ion, which we consider as of very 
great img&tance in th$ man of two dbsetrva- 

fjpns M. and l&jfyMyie not only nearer than any two 

observation# to the mam of the maximum and minimum, as Mr 
(Hordern Jbund it to be ; hut that nearer them the mean of 
the maximum and minimum* themelves pa the true temperature 
of the day, and even nearer than the mean of my three obser¬ 
vations, , 

If these remarks should ever meet* the eye of • Professor 
Dewey, we trust he will adopt the observations of 10 h A. M. and 
1(P P, M., as not only saving the trouble of 365 observations 
in the year, but as giving the most correct mean result. 

As it would fee desirable to possess a series of observations 
made in Scotland for every hour of the day, for a small number 
of d&ys, we beg leave earnestly to suggest such a series of 
experiments to some of those active meteorologists who have 
undertaken to keep regular registers of the thermometer in 
Scotland. 

D. B, 


Abt. XIX .—Account of Natural Ice-Houses in Connecticut. 
By Benjamin Silliman, Professor of Mineralogy in Yale 
College *i 


That ice is pt*rpetual m some climates is notorious. That 
it is so even in those of the Torrid Zone, upon mountains which 
rise to the height of three miles, is also well known. It is, how¬ 
ever, a rare occurrence, even in cold climates, that icc is perennial 
on ground which possesi&s no more than the common elevation. 

Ah instance of this kind has, however, recently come to our 


knowledge. H exists in the State of Connecticut, in the town-* 
ship of Meriden, mid-way between Hartford and Newhaven. 
This natural ice-house is situated in about 42° of north latitude, 


v, 
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nearly twenty stiles from the sea* and at the deration of pro-' 
bafely not mm& than two hundred?fwabove ifa^jgpl/** 

The country Is a Ora|r'^^^of Con- 

neerticut, and Is' mat'tv.d hgriMttifMs dkrifcet ridplN# green¬ 
stone, which 'tltif&pas^pifc^ aaad^from 4 the*r 

and parfiBcbsm* jlhey often form narrow 
preeiphos^dl^ fillid more ^mHriife fragmeiits of rocks,- 
of vamt^^xes, from that of a hand stone to that of a cottage/ 
These ftygfnents are dwfc detritus Or debris*f these mountains, 
and evety one in the le&st acquainted with such countries, knows 
haw mudi they always abound with similar mins. yA 
In sudia defile, the natural Ice-House in question fronted. 
On the southwestern aide there is a t«ap ridge of na&ed per¬ 
pendicular tock^ which, with the sloping rui&tk atfthe lfctse,,ap- 
pears p*t» four hundred feet high; the paiaTMl ridgewbreh 
forms the other side of the defile is probably nqt above forty feet 
High, but it riles abruptly on the eastern side, and is coveted on 
the ether by wood, which occupies the narrow valley also. This 
valley, ktftoreover choked* in an astonishing degree, with the 
rums of the contiguous mountain-ridge, and exhibits many frag¬ 
ments of rock which would fill a huge room. As the defile is 
very narrow, these fragments have in their fall been arrested 
here, by the low parallel ridge, and are piled on one another in 
vast confusion, forming a series of cavities which are situated 
among and under these rocks. Many of them have* reposed 
there for ages, as appears from the fact that small trees, (the 
largest that the scanty soil, accumulated by revolving centuries, 
can support), are now growing on some of thele fragments of rock.. 
Leaves also, and other vegetable remains, have accumulated 
among the rocks and trees, and choked the moiiths of many of 
the cavities among the ruins. TMs defile, thus narrow, and 
thug occupied by forest, and by rocky ruins, yuns nearly north 
and south, and is completely impervious to the sun’s rays,* ex¬ 
cept when he is near die meridian. Then, ihdeed, for tak Hour, 
he looks into this secluded valley; but tfie tree*, atwkthe routes, 
and dm thick beds of leaves* scarcely permithia beams to make 
the slightest impression. , ^ 

It is in the cavities, beneath the mantes of rocks already de¬ 
scribed * thajMjbe iee is formed. The ground descends a B$sb|to 
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th« south, and a small bropk appears to have formed a channel 
among t&a Ipojjtya The i^lpfckhick, and well consolidated^* mid 
it^gtadtnto^di^ In % ^$8^ aeason, causes a stream of ice- 
cj^idVafei^S^lssue from tfajtfdajjjjk This fust has been known 
td die people of the vimnl^iy^everai generations, and die* 
youth have, ainee the linddle of the last eentpry, h^en accus¬ 
tomed to resort to this pfece hi parties,Tot recteaSpn, and to 
drink the waters of the cold-flowing brook. 

It was on the 23cTof last duly (1821), in the afternoon of a 
very hot day, when the thermometer wfcs probably as high as 
85° Fahr., that, under the guidance of Dr Hough, we entered 
this ^.fter arriving among the trees, and in tile imme¬ 

diate yicjnity of the ice, there was an evident chilliness in die 
„ air; and, very nearthe ice, the air was (compared with the hot 
atm<$sphetfe which we hacFfust left), rather uncomfortably cold. 
The k» was only partially visible, bang covered by leaves, and 
screened from view by the rocks; but a boy descending with a 
hatchet, .soon brought up large firm masses. One of these, 
weighing several pounds, we carried twenty miles, to Newliaven, 
where it was exhibited to various* persons, and some of it re¬ 
mained unmelted during two succeeding nights; for it was in 
being on the morning of the third day. 

The local circumstances which have been detailed, will pro¬ 
bably account for this remarkable locality of ice, and scarcely 
need any illustration or comment.. 

This is not the only instance of the kind existing among the 
trap rocks of Connecticut. There is a similar place seven miles 
from Newhaven, ndar the Middletown Hoad, in the parish of 
Northfdrd, and township of Branford. The ice here also, {tt£ f 
we are assured), endures the year round. This place we have 
not visited, but we 'are astflired that it is at the bottom, or on 
the declivity of trap ridge. Several years age, we had the 
ice of this place brought to us into Newhaven, in the hottest 
weath^t'of mid-summer. Like that of Meriden, it is very solid; 
buf v like ^bat also, itT*is soiled with leaves and dirt; and al¬ 
though it is unfit tob^put into liquids, which are to be swal¬ 
lowed, it is as good as any ice for mere cooling. r 

It is perhaps wo*$hy-d?>jbfeifig mentioned, that an artificiaLjee- 
housey Within the knbwl^dge of the writer, is situated on the 
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top of a ridge of trap is Connecticut. Tito excavation was 
made simplyi by removing th» taa^pecea Of tfjs$> rock, which 
arevhet-e piled m but ewffc&edof fi%~ 

moots of very smallsize. l|o® paces of 4M|^rwit& the 

air hi of neat than the 

ground surrounds ice-houses; for the ice keepa 

renmrkabl^weif in this elevate^- iee-house. Perhaps this will 
aid ns ab#ia explaining the phenomena of the natural iee-housex 

that ha^iiteen mentioned. 

It may not be useless, before dismissing this article, to mem 
tion, that the roof of an ice-house should be painted white, and 
that it should be thatched with straw, beneath the ternary 
woocUroof. 'The surface of the roof thus becomes reflecting, and 
nom-aJbsorbing, and the substance non-conducting in relation to 
heat. We can speak from experience of the efficacy of this ar¬ 
rangement. * * 


Art* ^%.^Desery9tion cf a New and Portable JEthrioscopc. 

By John Murray, Esq. F. L. S., M. W. S., and Lecturer 

on Chemibtry, &c. * 

* 

The yEthrioscope which I propose to describe in the follow¬ 
ing paper, is not only extremely sensible, but is also remark¬ 
able for the simplicity of its construction, and for its perfect 
portability. * 

It consists of !i lower glass-ball B, Plate X. Fig. 10., re¬ 
posing in the cavity of a stand. This balk contains alcohol or 
ether tinged red, and is only about half filled with JMi& A 
glass-stem CD, screws into this ball, or is adapted to it by 
grinding, and its lower orifice passes into the coloured fluid, 
say |ths of its depth. This hollow glass-tube, into which the 
tinged liquid ascends, carries the scale as represented in the 
figure. The hollow brass spherical cup A, screws oryat' top, 
and appears in the sketch protected by its lid. The fissffigl&fs- 
ball by which surmounts the tube, is screwed on in the cup, 
or ground to fit its extremity. The instrument is then com¬ 
plete, and so soon as the lid is removed, and the sentienU>aii 
l.A’TftcltM in the cup, exposed to the sky, ihe coloured mudsill 
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rife ifl tbe tube, and its bright be determined by the attached 
scale. On replying the l^ >r Ute effect is extinguished. The 
radiation froraJ&he fttrfaee of the sentient-ball to the 

hcaverfs is tfe§j|#learly indicated.- > ' 

When the observation is completed, the upper glass-ball is 
taken off, and thereafter the spherical cup. The tube with its 
scale is then removed from the lower bah, which last being 
secured by a stopper, the whole is put up in a small case. 

It is evident that die JEthrioscope now described, is easily 
converted into a Hygrometer;-—for this purpose it is raerclv 
necessary to unscrew the hollow spherical cup, apd cover the 
sentient ball with muslin or a bit of tissue-paper, and, the in¬ 
stant this is moistened, the coloured fluid will begin to ascend 
from below. 

i 

By merely coating the lower ball with China ink, or gilding 
it, the instrument becomes either a Photometer or a Pyroscope. 


Art. XXI .—Description of a Copper Battle-Axe'found In 
Radio Bog', and now in the possession of Avdki.w W\n 
DEI i.. Esq. F. R. S E. * 

Xn carrying the L T nion Canal through Katho Bog, on the 
estate of Bonnington, and eounty of Mid-Lothian, it was ne¬ 
cessary to execute some, very deep cutting at Wilkie's Ilill, at 
the head of the bog. 

n i ' 

After descending through nine feet of moss, and tarn feet 
of sand, the workmen came to the hard, black till-clay; and at 
the depth of Jbur feet below its junction with the stratum of" 
sand, they found the head of a Battle-Axe, of an unusual kind*. 

It consists wholly of pure copper. Its length is Jmir inches 
fivC-t&nths mid a half. Its maximum breadth, or the chord of 
its circular cutting edge, is three inches ; and its least breadth 
two inches* „Its cutting-edge is composed as it were of two 
edgeS of different inclinations; and as it has no provision made ^ 
in the meta! for the reception of a handle, it must have been 

* Read before the Society of Scottish Antiquaries Feb. 11. 1822. 
vpi, vi. no. 12. AWttj, 1822. a a 
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fixed by a string, or some other means, into the cleft at the end 
of the handle, like the Stembart^f Shetland*, 

The represented® of it wha^ gimp in Pl^VIII. Fig. 14 
is reduced to about one-thy|pf% “ 

Among, ili great -number of ancient axes i»||| Museum of 
l ^ e So^^iS^^otdsh Antiquaries, there are very few which re- 
jmpsnt one in shape* and structure} and there is net 
one of them which consists of copper, all of them being made of 

a kintPof bronze or bell-melaL 

h * * 

Out of five of these axes winch have a resemblance to the 
one found in Batho Bog, three were found" in Scotland* The 
first, which was discovered at Wauehton in East I^thian, was 
presented to the Society by Mr George Rennie of Wauehton, 
without any description* Another, of less s&e, was presented by 
Mr Graham of Gartmore; and tiie third, of intermediate mag¬ 
nitude, was found in one of the fields whore the battle of Largs 
was fought. It has several deep spherical hollows in it* appa¬ 
rently produced by the action of some corroding material. 

The Other two axes were found in Ireland. They were pre¬ 
sented to the Society by the Reverend Edward Ledwich, Vicar 
of Aghaboe, and arc described and represented in the Collecta¬ 
nea de Rebus HibernicU, No, Xui. 

Although all these have a general likeness to the copper one, 
3 T ct they differ from it in many particulars. They all tapir 
much more rapidly, and their smaller ends are all less than 1J 
inch in breadth, being only two-third's of that of the copper 
axe, although their lengths vary from 5 to 7£ inches. 

The axe discovered in the bog at Radio possesses a peculiar 
interest, from the depth at which it was found* It must have 
been deposited along with the blue clay, prior to the formation 
of the superincumbent stratum ofi sand; and must have existed 
before the diluvial operations by wltich that stratum was formed 
This opinion of its antiquity is strongly confirmed by the pecu¬ 
liarity of its shape, and the nature of its composition, * 


Edinburgh, ) 
February 1822. | 
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Ah*. XXII. —made at the Meujh 
cttgk Ohemdtfry, Years 1816,1817,1818, 

1819,1^^,1821. Ct^mnm^ated by the Rev. A. Robert* 
se^SJ, F. R. Of. StiviKisai Professor df Astronomy at Oxford. 

_ 4 * *, f 

The following Table shews the mean degree of hold and 
heat for every month in the years 1816,1817,1818,1819,1820 
and 1821, at the Radfcliffe Observatoryj Oxford, Lat, 5T 45' 
89". 5. The degrees of cold and heat ware ascertained by a 
thermometer of Six’s construction. ' 5 


Month. 

<w 

ajfSi 

mm 

msm 

1819. 

BBMI 

1821. \ 

+•> 

8 

! 

f 

to 

X 

i 

£ 

a 

o 

hJ 

s 

i 

IS 

j 

s 

o 

1 

Mean* j 

i 

(« 

3 

i 

S 1 

a 

Mean, 


+3 

1 

S3 

Mean. 

.. 

| Lowest. 

t 

"w 

3 

i 

CD 

S 

January, 

34 

39 

36.5 

34 

gj 

39 

37 

43 

40 

33 

45 

39 

24 

36 

30 

33 

41 

37 

February, 

£2 

42 

35.5 

38 

EW 

43 

32 

m 

36 

34* 

43 

38.5 

31 

41 

36 

29 

m 

34 

March, 

Pi 

4J 

39 

13 

E3 

42 , 

35 

46 

40-5 

38 

18 

43 

34 

47 

-45.5 

36 

49 

424 

April, - 

.35 

52 

43.5 

34 

53 

43.5 

40 

51 

45.5 

4-1 

56 

48.5 

41 

58 

49.5 

42 

58 

50 

May, 

M3 

Ry 

55.6 


57 

48.5 

44 

61 

52.5 

46 

64 

55 

45 

64 

54,5 

41 

rr>i 

504 

June, * 

47 


EH3 



60.5 

54 

74 

64 

48 

68 

58 

m 

69 

59.5 

45 

63 

54 

July, - 

Re 

67 

58.5 

51 


59.5 

57 

77 

67 

54 

73 

63.5 

53 

71 

62 

51 

68 

594 

August. 

tS 

\m 

57.5 

49 


57.5 

51 

71 

61 

j jvj 

74 

65.5 

52 

69 

60.5 

54 

72 

63 

September, 

47 

63 

55 

49 


57 

50 

65 

57.5 

1 fy 

66 

57.5 

45 

65 

55 

55 

67 

61 

October, 

45 

59 

52 

35 

50 

42.5 

18 

61 

54.5 


56 

49.5 

41 

53 

47 

44 

58 

51 

November, 

32 

44 

38 

U 

53 

41 

44 

55 

49.5 

| SJ 

A.*. 

39 

36 

46 

41 

43 

52 

474 

December, 

31 

42 

36.5 

32 

41 

36.5 

21 

40 

33.5 

| § 

38 

33.5 

36 

42 

39 

39 

18 

431 

Ann. Mean, 



4? 

■ 

■ 

48*04 



50.1? 

L 


19.21 



48,29 



49.21 


Hence we have the Mean Temperature for,six years as fol- 


ws: 


1816, 

47.0 

1817* 

48.04 

1818, 

50.12 

1819, 

49.21 

1820, - 

48 29 

1821, * - 

49.21 

Mean of Sir Yeais, 

4 

48.645 


Mean Temperature, calculated from Dr Brewster's Formula, 
• Trs»li€ 0 $. Lat. « - - 50°.44 


Difference between this formula and observation, 1°.80 


Mean Temperature according to Mayor's formula, 52°.IS 
Difference between this formula and observation, 3°.51 ^ 

Fhe difference between the observed and calculated mean tero- 

a a 2 




























































Mr Barlow’s discoveries on the Magnetism of ftot frost. 


perature will tie diminished by the correction due to the height 
of Oxford above the level of the $ 

The following are tlie <|tia#ti!ws of i^am tliat fell at Oxford 


\ 

, I&I6* «l * <- " 

Inched. 

24.32S 

„ mr. 

1&26Q. 

1&18, 

23.077 

18J9, 

21.150 

*820^ 

IT. 757 

** 

t 

35,110 

Mean Quantity of Rain 
for Six. Years, 

121.781 Inches. 


The funnel which receives the rain is on the roof of the,eastern 
wing Of the Observatory, and it about 20 feetabove tKe ground. 


Art. XXIII —Notice respecting Mr Barlow’s New discove¬ 
ries on the Magnetism of Red Hot Iron , 

JVJla Barlow of the Royal Military Academy, m the prose, 
cution of tlie magnetical experiments m which he has been for 
some time engaged, has discovered another curious property, 
which deserves to be recorded* 

The first object of these experiments appears to have been to 
determine the relative magnetic power of different kinds of iron 
and steel on the needle, and his results?, as connected, with this, 
determination, are as follows, viz. 



'Pro. Power. 


Pro* Power 

Malleable Iron, 

100 

Shegi Steel, soft. 

•* 

06 

Cast-Steel, soft, 

74 

Ditto, hard. 


53 

Blistered Steel, soft, 

- 67 

Blistered Steel, hard, 

- 

63 

Cast-Steel, hard, 

- 40 

* Cast-Iron, 

a* 

SI 


* u 

That is, the above numbers express the relative powers of these 
different metals in deflecting a magnetised needle from its natu¬ 
ral direction. Seeing that the hardest iron and steel liad the 
least power, Mr Barlow was next desirous of ascertaining what 
this comparative power might be, when heated in a furnace, and 
while each of the different specimens were thus rendered soft. 
^Tbe results in these experiments are not so uniform as in 

It is remarkable, liowever, that the rhalleaUe 


th^eceding. 
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iron, which has by Jar the greatest power when arid) has the 
least of any when heated i and tliat the cast-iron , which is the 
leas*powerful when ccld^s. the strongest when hot; the increase 
of strdhgth in the latter case being nearly as 3 to 1. 

It was while pursuing these experiments with Mr Charles 
Bonnycastle, that the singular effect to which we have alluded 
presented itself* It was observed by both these gentlemen, that 
between the white heat of the iron (when every species of mag¬ 
netic action disappears^, and the Wood-red^ heat (when the power 
manifests itself so strongly), there was an<* intermed iate action, 
while the iron passed through the shades of bright red and red, 
which attracted the needle the contrary way to that when cold, 
er at the blood-red heat; that is, if the iron and compass are so 
posited that the north end of the needle is attracted towards the 
iron when cold, the south end will be attracted when the iron is 
red hot, and vice versd; but as the red changes to the darkest 
shades of blood-red, the usual power of the iron commences, 
and the needle is deflected the contrary way. Moreover, this 
negative attraction is least in those positions where the natural 
cold attraction is the greatest, and greatest where the latter is 
the least, and greatest of all m that 'position where the cold at¬ 
traction is zero; that is, in the plane of no attraction, provided 
(of course) the needle is sufficiently near to the bar. The bars 
used in these experiments were 25 inches in length, 1] inch 
square, inclined in the direction of the dipping-needle; the dis¬ 
tance varying from 5 to*) inches; but the nearer to the bar, the 
more obvious are the effects. In some of the experiments referred 
to above, the quantity*of the negative attraction exceeded 50°, 


Akt. XXIV .’—Practical Rules for the Determination cf the 
Radii (f a Double Achromatic Object-glass. In a Letter to 
Dr Bxewsxek, By J. F.W. Heeschel, Esq. E.R.S.L. & E. 
.&c* / 


•}Cy Bear Six, 

As yon suggest that a popular abstract of the 'results of my 
paper recently published in die Transactions of the Royal So¬ 
ciety * on the Aberrations of Compound Lenses and Ohjati-. ^ 


{821, Part n. p, 222 . 
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glasses, may be w£ use to those who, without any large stock 
of' mathematical -knowledge, take a practical interest 'in the 
'the telesoope^I t$iii& I^annotdb bolter thasi en¬ 
deavour to lay them befc^ the public^through medium of 
your valuable Journal* fospncumhered of all algeBimcal sym¬ 
bols, and uip^esgedio language which no artist can misunder¬ 
stand. 1 am w*dl aware how- formidable a barrier is raised 
against ‘improvements suggested by theory, by expressing them 
in a manner unintelligible to the many ;*and that, to the artist 
especially, the sighton algebraic formula is apt to excite a 
degree ©f involuntary horror, a repugnance*to comer in contact 
with it, jvbich no assurance of its * correctness or utility on the 
part of its author is capable of overcoming. For thy reason, X 
have been anxious in the paper itself to separate the’ investiga¬ 
tions from the results as much as possible, and to avoid the pe¬ 
dantry of presenting the latter in the abbreviated symbolic form 
adapted only to the'former. At the same time, I am aware that 
this cannot altogether lie accomplished ma work destined almost 
entirely for scientific perusal, and I therefor© the more readily 
embrace the opportunity you offer me. 

The first thing'essentially’requisite for an artist who would 
construct a refracting telescope by tegular rules, by any certain 
process, independent of trials, is to know the materials he has to 
work upon. The refractive and dispersive powers of the glass 
employed, op at least the proportion of the latter, are indispen¬ 
sable data, and must be obtained befoVe any calculation from 
theory can be lhade. The former is easily obtained, by grind¬ 
ing a small portion of the* glass into a prism of lens, mid ah¬ 
's^ serving the deviation of the most luminous rays, or the best fo¬ 
cus of the lens; but the latter, I am sorry to say, is an element 
whose determination presents great difficulties, at least when re¬ 
quired to a degree of exactness suelr as the purposes of the achro¬ 
matic telescope demand. In fact, the acluumaticity of a double 
object-glass is itself so delicate a test of the adjustment’of the 
dispersive powers of the lenses, that wg cannot expect to succeed 
to the required degree of nicety in ascertaining their ratio in 
any instance, without employing a mode of observation at lea&t 
as delicate. However, as this difficulty bears equally upon every 
H*bhstVnotion of the telescope ever yet proposed, and as the best 
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do -actually, previous to working their glasses, make sortie 
estimate o£ ti ratio of- the dispersive powers, on which to ground 
a catetdatiou of the radU,*ufficient for their own satisfaction, I 
mayta&uiiie, for the present, that a knowledge of the dispersive, 
as well as refractive powers of the media, may be obtained, re¬ 
marking, only, that when an-optician has the good fortune to 
meet with aparcel of glass from one melting-pot, sufficiently 
pure * for his purposes, ,it is well worth Ids while to bestow the 
utmost pains on the actfurate determination of this most import¬ 
ant point. This will require the sacrifice of no portion of his 
glass capable of being used for large lenses, as neither the re¬ 
fractive Uor dispersive powers of specimens made at on«i casting, 
can be supposed liable to Mich variations as materially to affect 
hi$ results. A fragment cut from the comer of one of bis plates 
wiH suffice, if properly used, for all his wants. 

The imperfections to which refracting telescopes are chiefly 
liable, are well known to originate in two sourcesthe want of 
proportionality in the dispersive actions of glasses of different 
kinds on the differently coloured rays, and the spherical figure 
of the lenses. The former of these imperfections is demonstrably 
insuperable in the ordinary case of a double object-glass, where 
only flint and crown glass are used. The best we can do is to 
work the lenses so as to produce the same compound focus, not 
for all the rays, for that is impossible, but for the two brightest 
and strongest colours in decided contrast with each other. 

From some experiments on the colours developed by crystals 
in polarized light *» I am induced to conclude? ffiat the colours 
we oughfcto take painfc to unite, in order to produce the whitest 
possible pencil, are the brighter red, bordering on orange, and ^ 
that part of the* spectrum where the blue is most vivid, and be¬ 
gins to pass into green. Supposing these rays perfectly united, 
alt the rest will be nearly so, toad the two extremities of the spec¬ 
trum will both deviate one way from the exact focus, while the 
intermediate portion will deviate the other, thus producing the 
phenomenon -always observed in well adjusted achromatic tele¬ 
scopes when thrown out of‘focus, .viz. a purple ^or lilac, fringe 
surrounding the unage of a‘ white object, ou one side of the fo¬ 
cus, and a green on the other. T his is the crite rion of a good 

*■ P/iil. ZWj. lf< 20 , i. r- ^ 
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*'gg|ti&tinent of tke r foci; ftmd to go beyomLtfeis vpoioVwith the 
^ordinary matcTiais^seems hopekmv I would recommend, then, 
to the c^dan who bear been fortunateenough to pioeurodinc 
.specimens ofa glass, on the working if worth 

while to bestow much pahis(espc«ial]yifhe should have enough 
i <for several ^dfeet^glasses), to determin© the ratio of die disper¬ 
sive -pawm^.- ins' flint and crown glasses, by a direct experi. 
TOeitf*onV«mall portions of hi$ materials, working them into a 
smnlf object-glass, haying* the ratio of die local lengths of its 
rOompOtfent lenses, a» nearly as die can guess, in the proportion of 

aide 

, of the crown or convert! lens, and then by degrees reducing the 
curvature ofene of the surfaces of this, till he obtains.the near- 
‘tstpossible approach to perfect achromaticity, i,: e. till the purple 
and green fringes surroundingO white object on a black ground, 

:■ appear in it as above described, w hen thrown one way or the 
other out of focus (using a pretty strong magnifier). Let him 
-then detertamc accurately,% experiment, the focal length of 
•each of -his two rionses, and dividing the one by the other, he 
. will tjbtain odispeirAiiie .ratio (ratio of the dispersive powers), on 
which be may calculate .zmlh perfect security in his future ope- 
•rationst 1 if - he- know the exact radii of his tools, he may at the 
same, time detmtiine the refracting powers of the media. 

These data once obtaintd, we are prepared to determine from 
theory the radii of die several surfaces, which, in a telescope of 
given focal length, shall destroy that. ifnperfection which arises 
from the spheric&l figure. This problem is well known to be 
of the kind called indeterminate, or admitting an infinite variety 
of solutions. In consequence,, an unlimited variety of combina¬ 
tions of lenses, free from spherical aberration, may be discover¬ 
ed ; and to fix our choice among othem, is.a .matter of consider¬ 
able delicacy, as well as importance.*' Various constructions have 
been proposed by different ! writers. Thus,;, D’Alembert has 
given one, in which he destroys the spherical aberration, not 
merely fc-rays of mm refrangibilit$ r , but for fboseof all co¬ 
lours f-but fbjis, however refined, in theory, is quite useless in 
/practice, a%p also another construction investigated by the same - 
^author, i^fhich the aberration of rays diverging from, a point 
^nrthfejjj pis annihilated, and the field (so far as the object-glass 




*Mr K«rachel 4 <»i Achromatic Object-Glasses* $6$ 

» concerned) rendered equally perfect in every part/ Such re- 
hnementemust be regarded as merely visionary ^correcting in- 
<xmveniences which have sever been felt in practice,-and leaving 
ui^htislied ^ther more'essential conditions. A much better con¬ 
struction was devised by Clairaut, in which the two internal sur¬ 
faces are worked to equal radii, the one Convex, the* other con¬ 
cave, so as to admit of the two glasses being cemented together, 
and thus avoid the loss of light, by reflection at two surfaces*. 
Okiraqty however, has employed in. his, Computations indices of 
refraction (1.600 and 1.55) higher, espec ially the latter, than 
what * are now easily met with ; and when the average values, 
those likely to occur most frequently, are employed, the con¬ 
struction becomes imaginary for the more dispersive kinds of 
glass; and within the limits for which it is real, the radii change 
so rapidly, as to render it difficult to interpolate between their 
calculated values j so that this construction loses much of its real 
advantage to the artist who is no algebraist. 

In the construction proposed in my paper, the destruction of 
the spherical aberration is insured, not only for parallel rays, 
but also for those which diverge from objects placed, at any. mo¬ 
derate finite distance, so as to produce a telescope equally perfect 
for terrestrial and astronomical purposes. This is the condition 
introduced to render the problem determinate; but the advan¬ 
tage afforded by it, would not alone be such as to induce us to 
adopt it, in preference to many others which might he devised, 
were it not that the ladii resulting from it are such as to satisfy 
other and much more important practical &ohditions, which may 
be shortly stated as follows. 

1^, The curvaturas assigned in this construction to all the* 
surfaces are moderate; more so, indeed, than in any other hi-* 
therto proposed on true theoretical grounds, for an aplanatic 
object-glass. * 

&%, In this construction, the curvatures of the two exterior 
surfaces of the compound lens, of given focal length, vary witb r 
in extremely narrow litnits, by any variation in either the refrac- 

—---— - - 1 —- 

■* Should Dr Wollaston’s ingenious mode of centering glasses, by the reflected 
images, ever come into general use (of which, from its facility and neatness, there 
can be little doubt), this destruction of the interior reflections will, sbsWu. 1 ^ an 
advantage, become d source of inconvenience,' 
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rive or dispersive powers, ’at dH likely to occur in‘practice. 3?his 
remarkable dreumstaace affords a simple practical, rule, appli- 
cabtein fclldrdtftary cases, for. eatetthtting die curvatures in afty 
proposed, state of die data, and requiring only die Use of t&eo* 
rimtsi with which* every artist must bo’familiar, and, at all events, 
renderings it extremely assy, to interpolate between' calculated 
values.' ilMtave ?fehewn in my paper, that <u double object-glass 
will be mmty K f¥ee 'from uberratbmj provided the radius of the 
ewterior surface of the erawm lontbe & J2, and of Ike fint 14.2, 
the focal length of the comHnatim being 10.00, and the radii 
of the interior swtjhces being computed from them data? by the 
formula; given in all elementary works- on optics, so as to make 
the focal lengths of the two glasses in the direct ratio cf their 


In this construction, the anterior glass, or that which first re¬ 
ceives the incident rays, is crown, and is double convex, of un¬ 
equal convexities, the Hatter surface being placed outwards, 
while the posterior.lens, 1 formed of flint-glass, is concavo-convex, 
having its concave Surface applied against the posterior or most 
convex surface of the crown lens. The combination is repre¬ 
sented in the annexed figure, where the four surfaces arc num¬ 
bered in the order in which the light traverses them, O being 
the object, and F the image formed in the focus. 



The rule here stated is given; only as approximative, ami wilt 
no doubt be sufficiently exact for ordinary use; but when object- 
great si/e and value are to be constructed, their radii 
must be computed more strictly; and for this purpose I hqyc 
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subjoinedsi t^Me^ ctdculsted upon the rigorous formuhfi,the con¬ 
struction and nmploymefitof whichwill be explained presently. 

• Another practical advantage afforded by - this cortfltrue- 

tion* y is, that? the two interior surfaces approach in all eases so 
near to ; coincidence, that nb sensible error can arise from neglect* 


ing their difference* and figuring^ them on tools of equal radii. 
Indeed, ft>r a dispersive ratio a* little > above the average, they 
wtmld coincide rigorously, and-this ccnstruetionwould beideu- 
tidal witli that of Cfturaut? above mendoited; and so nearly is 
this approach to equality sustained throughout the whole extent 
of the variations in the data, that even when'the dispersive ratio 
is so low as 0.75:1 (a case almost useless to consider), the dif¬ 
ference amounts to less than ^th part of the curvature of each. 

ft 
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The dimensions in the above Table are computed mi the Op¬ 
position of the focal length of the object-glass being 10 ; and to 
adjust diem to any other assigned focal length, all that is re¬ 
quired is to increase or diminish the radii here set down, inf the 
proportion of the assigned focal length (in inches* feet, or parts 
of any given scale) to 10 parts of the same scale. 

When 'the refractive powers of the two media are exactly 
and 1*535 (which are nearly their average values) respect 
lively, and the dispersive ratio is any one of the numbers in the 
first column, this table gives at once the exact values of the ra¬ 
dii required; but when this is not the case, we*must proceed as 
fbllows: , 

Suppose (for example's sake) we would find the’ proper radii 
for the surface of an object-glass of 30 inches focal length, the 
refractive index of the crown lens being 1.519, and that of the 
flint 1.589, the dispersive power of the former being to that of 
the latter as 0.567 :1, or 0.567 being the dispersive ratio. 

The computation must first be made as for an objeet-glass of 
10 inches focus; and first we must determine the focal lengths 
of the separate lenses. To this end, 

1. Subtract the decimal (0.567) representing the dispersive 
ratio from 1.000 ; and the remainder, multiplied by 10, is the 
focal length of the crown lens (in this case 10 X 0.433, or 
4.330). 

8. Divide unity by the decimal above mentioned (0.567), 
subtract 1.000 from the quotient, and mifitiply the remainder 
by 10, and we get fhi focal length of the flint lens. In the case 


before us, = 1.7635, and 0.7635 x 10 ~= 7.635 is the focal 
"*■ u.5t)7 * 

length required. 

We must next determine, by the tables, the radii of the 1st 
and 4th surfaces for the dispersive ratios there set down (0.55 
and 0.60), next less and next greater than the j^iven one. Toi 
this purpose we have 


♦ 


Refractive powers given, - 1.519 * end 1.589 

Refractive p<yvcrs in Table, - 1.521 1.585 

Differences, ( —0.005 +0.001 

the given refraction of the crown being loss and the flint groat- 
cr,^Tliari their average values on winch the table is founded 
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Looking out now opposite to 0.55 in the first column for the 
variations in the two radii corresponding to a change of+ 0.010 
in^each of the two refractions, we find as follows: 


1st Surface. *th Surface. 


•' For a change as + 0.010 in the Crown, + 0.0740 + 1.0080 

, For a change = + 0.010 in the Flint, — 0.0011 —0-6033 


Bat, the actual variation in the crown, instead of +0.010, be¬ 
ing —0.005, and in the flint, instead of +0.010, being +0.004, 
we ‘must take the proportional parts of f these, changing the sign 
in the case of the crown. Thus, we find the variations of the 
first and last radii to be, 


t 

For — 0.005 variation in the Crown, 

1st Surface. 

4th Surfed?. 

— 0.0370 

— 0.5040 

For +*0.004 variation in the Flint, 

— 0.0004 

— 0.2013 

Total variation from both causes, 

— 0.0374 

— 0.7053 

Bui the radii given in Table are. 

4- 6.7184 

+ 14.5353 

Hence radii interpolated. 

6.6810 

13.8300 


If we interpolate (by a process exactly similar) the same two 
radii for a dispersive ratio 0.60, we shall find respectively. 


For — 0.005 variation in Crown, 

For + 0.004 variation in Flint, 

Total Variation, 

Radii in Table, 

Interpolated radii, * 


1st Surface. 

— 0.0338 
+ 0.0015 

— 0.0323 
6.7069 

6.6746 


4th Surface. 

— 0.5524 

— 0.2261 

— 0.7788 
14.2937 

13.5149 


Having thus got the radii corresponding* tft the actual refrac¬ 
tions, for the two dispersive ratios 0.55 and 0.60, it only remains 
to determine their values ./or the intermediate ratio 0.567, by. 
proportional parts. Thus, 


1st Radius. 

For 0.600 * 6.6746 

For * 0.550 6.6810 


4th Radius." 
13.5149 
13.8300 


Differences, +0.050 — 0.0064 — 0.3151 

We then say 0.050 i 0.567 — 0.550 = 0.017 :: — 0.006* ; — 0.002$ 

* and 50: 17 ^.3151 s— 0.1071 

So that 6.6810 — 0.0092 and 13..8800 — 0.1071; or 6.6788 and 
18.7229, are the true radii corresponding to the given data. 
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Thus, we have in the crown lens> 

Focal length, - 4.830 | 

Itadius of one surface, =. 6.6788 V 
Index of Refraction, = 1.519 *J 


From which data it is easy to compute, by rules familiar to every 
optician, the radius of the other surface, which will come out 
8.3868. 

Again, in the Flint lens, we have, 

, Focal lengthy . = 7.635 1 * 

Radius of oge surface, =p 13.7329 V 
Index of Refraction, = 1.589 J 

whence wefind 3-3871 for the radius of the other surface. 

The four radii are thus obtained for a focal/length of l(f 
indies; and to obtain them, for 30 inches, we have only* to mul¬ 
tiply them by 3, and we obtain finally, in the case proposed, 

Radius of 1st Surfoce, of 2d, of 3d, of 4th, 

20.0364 Inch. 10.1604 Inch. 10.1613 Inch. 41.1687 Inch. 


So that here the radii of the two adjacent surfaces scarcely differ 
more than T c th of an inch, and they may of course be ce¬ 
mented together,* should it be thought desirable. I <,m. 

Yours, &c. 

J. R W. Hejiscjiel. 


Art. XXV .—Proceedings of the Royal Society of Edinburgh. 

(Continued from p. 162.) . * 

* 

Ike. 17.1891.— A. Paper by Dr Brewlter was read, com 
tabling an “ Account of a new and extraordinary structure in 
the Faroe Apophyffite” 

On the same evening, a letter from* Professor Moll of Utrecht, 
to Or Brewster, was read, containing an account of some new 
electro-magnetic experiments. This letter is printed in the pre¬ 
vent number, p. 220. 

1822, Jan. 7.—At this meeting the following Members were 
elected : 

FOREIGN (MEMBERS. 

M. Ampere, Paiis. 

M.‘ Van Swinden, Professor of Natural Philosophy, Amsterdam. 

M. Shumacher, Professor of Astionomy, Copenhagen. 
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ORDINARY MEMBERS. ' 

Francis Chantry, Esq, F. R.S, Land,, &c, William Bonor^ Eaq. 

Edward Troughton, Esq. F. R. S. Lond. Colin Mackenzie, Esq. 

James Smith, Esq. of Jordan^!. Rev. H- Parr Hamilton. 

A paper by Dr Brewster was read, containing an account of 
a “ New Species of Double Refraction.'" 

A paper by Dr Dyce of Aberdeen, containing an account of 
a singular case of Uterine Irritation, and its effect npon the 
mind, was laid before the society. Dr Dewar was requested to 
draw up a Report on this communication. 

Jan. 21.—Sir George Mackenzie read a paper “ On the for¬ 
mation if Caleedony? which illustrated by the exhibition of 
his fine collection of specimens from Iceland and Faroe. 

Feb . 4.—Mr P. F. Tytler read a paper, entitled “ Biogra¬ 
phical Sketches of some of the earliest of our Scottish Lawyers, 
preceded by a view of the political condition of Scotland du¬ 
ring the latter part of the sixteenth century/’ 

On the same evening the following gentlemen were elected 

ordinary members* 

m 

Captain J. D. Boswall, R. N. James Graham, Esq. 

Dr John Aitken. George Walker Arnott, Esq. 

j Feb. 18.—A paper by Mr llayeraft was road, “ On the 
Specific Ileat if the Gases From the experiments detailed in 
this paper, it appears, that the specific heat of all the gases enu¬ 
merated, is the same when they are freed from moisture; and 
that when they arc combined-with water, they have their capa¬ 
cities affected in certain regularly ascending ratios, as 1, 2, 8, 
and 4, dependent, i*t would appear, on the proportions of water 
with which they are cdhibined. 

On the same evening Dr Dewar read his report on Dr Dyces’s 
paper. * 

March 4.—The following gentlemen were elected Members : 

FOREIGN. 

Professor Mohs of Frey berg. 

% 

* ordinary. 

Rev, John Lee, M. D. Richard Sauma^z, F.«q. 

John Ay ton, Esq. of Jnchdarnie. 

* • 

On the same evening, Dr Borthwick read a “ Notice relative 
to some Surgical Instruments found at Pompeii 
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A notice by Dr Brewster was read* Oh the Structure and 
properties of a vegetable membrane , known by the name of 
Rice Paper." - «, 

On the same evening a notice was rfcad, of “ J/;- Barlow's 
discoveries respecting the Magnetism of Red Hot Iron 

The following Works have been recently presented tp the 
Society : - *• 

; 18 Volumes of the Memorie dellaSoeieta Italiana. By his 
Royal Highness the Archduke Maximilian. 

18 Volumes of thq. Memoires de V,Academic des Sciences . 

By the Royal Academy of Sciences of Baris. 

86 Volumes of the Transactions of the Society of Arts. 
By the Society for the Encouragement of Arts and Ma¬ 
nufactures in London. * 

SO Volumes of the Mc'morie della Reale Accadcmic dclle 
Scienze di Torino. From the Academy of Turin. 

A complete set of the Transactions of the Literary ami 
Philosophical Society of Utrecht. From the Society. 

The Asiatic Researches. From the Society. 

Several Nmhbers of the Flora Batava. From the King 
of the Netherlands. 

Delambre’s Histoirc (VAstronomic Ancienne , 2 Volumes 4to. 
From the Author. 

Delambre's 7 rake d'Astronomic, 3 Volumes. From the 
Author. 

Dr Hibbert’s Description of the Shetland Islands. From 
the Author.* * 

Memoirs of the American Academy of\4rts and Sciences, 
Vol. IV, Part II. From the Society. 

M. Ampere’s Memoir on Electro-Magnetism. From the 


Author. , 

Prof. Schumacher’s Astronomisohc Hidfstafeln for 1821. 

From the Author. ‘ 

A Sanscrit MS. By James Maepherson, Esq. of Belleville. 
Transactions of the Cambridge Philosophical Society , Vol. I. 
From the ^Society. 

Dupin’s Voyages dans la Grande Bretagne , 3 vols. From 
the Author. 

BemvTs Essai Gcologiquc. From the Author. 

Degerando’s Vi sit ear dcs Pauvres. From the Author, 
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Aut. XXVI.-— Proceedings of the Wernerian Natural His¬ 
tory Society. 

• * 

rii 

1821, Nov. 17.— .1. HE Secretary read two conimimications 
Prom Captain Scoresby junior ; one containing further remarks 
on the impregnation of pieces of wood by sea-water, when sunk 
to great depths; and the other on the cause of the fogs preva¬ 
lent in the Greenland* seas. (These communications have al¬ 
ready appeared in the present volume of tjiis Journal, pp. 115.- 
118.) 

At the same meeting were read, 1. A letter from JV^r George 
Anderson of Inverness, stating correctly the boundaries of a 
small district of Primitive Rocks, near Stromness in Orkney, 
the remainder of the islands lx?ing wholly of secondary formation: 
2. A letter from Dr Oudney, mentioning the principal objects of 
his exploratory voyage to Africa; and, 3. A letter from Dr 
Richardson, the naturalist attached to the overland Arctic Ex¬ 
pedition, giving an account of the geognostic features of the 
country which had been traversed. * 

Dec. 1.—Professor Jameson gave a general account of a pam¬ 
per on the Crystallizations of Copper-pyrites, by M. Haidinger 
of Frey berg. This will appear in the next part of the Society's 
Memoirs, which the Council has recommended, for the future, 
to he published half yearly, in April and November. 

Dec. 15. —The Secretary read, 1. A notice regarding the 
Fossil Animal of Whitby, contained in a letter from the Reve¬ 
rend George Voting to Professor Jameson: 2. Meteorological 
Observations made durjng a residence of some years on the 
north side of Jamaica, by Dr Arnold; and, 3. Observations on 
the Temperature of the Oc^an at different depths ; on the In¬ 
dications of the Weather .afforded by the barometer off the 
Cape of Good Hope; and on the Under Currents observable 
in the deep sea, generally flowing in a direction different from 
those of the surface, by Captain Wauchope, R. N. At the 
same*meeting, Dr Yule read some remarks on an undescribed 
. species of Rotang from Ceylon, of which he exhibited a sped- 
VOL. VI. NO. 12. At*R11. 1822. ’ « b 
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men, 230 feet in length, brought from the forests of Candy, by 
r. Tule, Esq. t 

2Q.—Mr ’“Grcvilfc communicated descriptions, Vvfillr 
drawings of' several Fungi new to Scotland, and discovered by 
him chiefly in the neighbourhood of Edinburgh. The Secre¬ 
tary read, 1. A letter from the Reverend Mr Young of Whitby, 
giving an account of the Kirkdale Caverns, Yorkshire, in which- 
numerous bones of the elephant, rhinoceros, and hyama occur ; 
and, 2. A -letter regarding the progress of the Arctic Land Ex¬ 
pedition, dated 16th April 1821, at the winter-hut of the expedi¬ 
tion, on die outskirts of the most remote wdbds, Lat. 64.28, 
and W. Long. 113.06, being 133 miles directly north from 
Fort Providence, and 56 geographical miles south of Copper- 
Mine River, which had been visited by some of the party, and 
reported to be navigable. 

1822, Jan. 12.-—Mr G-reville read the Description of a 
new species of Grimmia (G. leucophaea )> detected by him in 
the King’s Park, at Edinburgh. The Secretary read a com¬ 
munication from Mr Selby of Twizell House, mentioning some 
rare birds which have of late years been observed in Northum¬ 
berland : Likewise an account of the district of country be¬ 
tween the rivers Jumna and Nerbuddah in Hindostan, by Dr 
Adam of Calcutta. And a letter from Mr Raid, civil engineer, 
describing the Girvan Coal-field in the south-west of Scotland. 

Jan. 26.—Professor Jameson read a communication from Dr 
Boue of Paris, descriptive of the Rocks in the North of Ger¬ 
many, and on the'shores of the Baltic, and ascribing to those of 
the granite and trap series an igneous origin. The Secretary 
read an account of the Diamond Mines of Punnah, by Dr 
Adam of Calcutta. And Mr Greville presented descriptions 
and drawings of two new plants, of *he order Algae, found in 
the neighbourhood of Edinburgh. * 


Aet. XXVII .■"-‘Proceedings of the, Cambridge Philosophical 
Society. r 

1821, Nov. 12.—Dll E- D. Clarke, Professor of Minera- 
logy, foil before the Society a communication which he had re- 
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ceived from Dr Brewster, in which he states, that he has exa¬ 
mined with great care a specimen of Leelite, and found it to be 
an Irregularly crystallised body resembling hoVnskmc^ flint, &c. 
and "having a sort of quaqnaversus structure, or one in which 
the axes of the elementary particles are in every possible direc¬ 
tion; The alumina which leelite contains, gives it quite a dif¬ 
ferent action upon light from any of the analogous siliceous sub¬ 
stances, and thus an optical character is obtained, by which it 
may be distinguished “with the greatest ^icility. 

A paper was read by J. Okes, Esq. on*a peculiar case of the 
enlargement of thfe Ureters in a boy. 

After detailing the symptoms of the case during life, from 
which no satisfactory inference could he drawn respecting the 
nature oi the disease, Mr Okes described the appearance upon 
dissection. The bladder was healthy, but the orifices of the 
ureters unusually large, and so formed as to allow the free in¬ 
gress and egress of urine through them. The calibre of these 
lubes was in some parts larger than the rectum, and formed 
convolutions not very dissimilar to those of the intestines. From 
all the circumstances of the case, which were traced back to the 
child's infancy, Mr Okes is induced to attribute the dilatation 
of the ureters, and destruction of the kidneys, to an original 
malformation of the vesical end of the ureters, and shews the 
improbability of its having been caused by the passage of cal¬ 
culi through them. 

Nov. K(5.—Notice of an instance of fossil bones found on the 
road between Slreatham and Wilburton, inthh Isle of Ely, by 
Dr F. Thackeray. * 

A communication, by the Reverend William Mandell, 11.1), 
of Queen's College, on an improvement on the common mode 
of procuring potassium. Ip the common process, a consider¬ 
able inconvenience arises from the lute cracking and consequent 
fusion of the guh-barrel, which contains the materials. Mr 
Mandell prevents this accident, by enclosing the band in a 
tube of well burnt Stourbridge clay, whose diameter is rather 
larger than that of the barrel. ^ 

A paper by William Whcweil, Esq. M. A.,* Fellow of Tri¬ 
nity, 11 On the Crystallisation of Fluor Spar ” 


a b !2 
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Mr Whewell considers, in this paper; the formation of those 
macles of fluor which are usually brought from Aldstone Moor. 
Suppose two cubes of fluor, whose fgices are parallel, to pene¬ 
trate each other, and suppose the interior cube to revolve round 
its diagonal through an angle of 60°, the angle of the second or 
parasite cube would then appear above the faces of the original 
cube or not, according to its position and magnitude. Mr 
Whewell then gives a formula, by which (when one crystal 
penetrates another, and by revolving round an axis through a 
determinate angle, mfikes its angles protrude above the faces of 
the crystal,) the position of the axis and angle through which 
it revolves may ho determined by the measurement of the angles 
which the lines of section and faces of the parasite crystal make 
with the edges and faces of the original crystal. 

J. S. Henslow, Esq. M. A. of St John’s, commenced the read¬ 
ing of a paper on the Geology of Anglesea. 

The term Micaceous Schist would perhaps include the whole 
series of the oldest stratified rocks in Anglesea, which vary con¬ 
siderably in mineral character, but do not allow of separation 
into distinet formations. An exception is made in favour of a 
quartz-rock, which occurs in two localities in Holyhead Island. 
'The real structure of this consists of a succession pf contorted 
strata, rudely conformable to each other, a disposition which it 
is difficult to perceive, except in particular positions. There is 
a deceptive appearance resembling stratification, which arises 
from the parallelism preserved between ‘the scales of mica dis¬ 
persed through the^rock, causing an imperfect kind of cleavage, 
inclined at a considerable angle to the horizon. This appears 
to arise from some effort of crystallisation posterior to the ori¬ 
ginal depositions of the beds. The variety which succeeds this 
is. a chlorite schist, whicli also appears, in certain situations, to 
consist of a certain succession of beds or strata, and to have ob¬ 
tained a laminated structure posterior to their deposition, dif¬ 
fering, however, from that of quartz-rock, in being parallel to 
the strata, and consequently partaking <£>f the contortions with 
which they are marked. Mica-slate and elay-slate are found 
associated with the chlorite-schist, and pass gradually into it. 
The chlorite-schist is associated in three or four places with 
feeterftgbneous materials, among which are jasper, dolomite, and 



Proceedings of the * Cambridge Philosophical Society. 377 

serpentine, intermixing with the greatest confusion. It also 
passes to a rock between hornstone and jasper. 

I>ec. 3.—A communication was read, by* the Reverend J. 
Cumming, Professor ofChemistry, “ On a remarkable IIuvRm 
Calculus , in the possession of Trinity College.’’ This calculus 
weighs 32 ounces; its specific gravity is 1.756, and it measures 
15 £ inches in circumference. Its nucleus is lithic ; to this suc¬ 
ceeds a considerable portion of the oxalate of lime variety, fol¬ 
lowed by layers of the triple crystals, covered by a thick coat¬ 
ing of lithic, which is occasionally broken by a layer of the 
triple crystals, and the external surface is principally comjx),set! 
of the fusible calculus. Professor Cumming notices also a cal¬ 
culus composed of vegetable matter and the phosphates, found 
in the idtestines of a horse, which weighs 64 ounces, and mea¬ 
sures 37 inches in circumference. 

Mr Henslow proceeded with his paper on the Geology of 
Anglesea. The chlorite-schist is succeeded by clay-slate and 
greywacke, which generally possesses a laminated structure, 
the plates inclined at a very considerable angle to the horizon, 
and probably wholly independent of any original order of de¬ 
position. In one place, the lower beds of greywacke assume 
the form of a conglomerate of rolled pebbles, which Mr Hou¬ 
sin'w shews to be a deceptive appearance, the nodules being in 
fact of a concretionary nature. Old red sandstone occurs on a 
fine grained red and green sandstone, but more generally as a 
breccia, composed of* angular fragments of quartz and slate. 
The greater part appears to have undergone* considerable alte¬ 
ration since its deposition, having become more crystalline and 
compact from the ingredients running together, and in some 
places forming a homogeneous quartz-rock. r I his is the oldest 
formation in Anglesea, in which traces of organised bodies were 
found. These consist of,the casts of small Anonme and other 
bivalve shells. The mountain-lime and coal-measures are found 
conformable to the old red sandstone in one part alone of Angle¬ 
sea. In every other -*istancc they terminate abruptly agains/ 
the* schist. The grit is observed to penetrate the limestone in 
laige cylindrical masses, in the same manner a> gravel and sand 
penetrates the chalk. Strata of fine grit shew a tendency to 
assume a laminated structure oblique to the direction «of the 
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beds. A series of beds, composed of limestone and shale, suc¬ 
ceed the last, apparently unccmformable to the coal-measures. 
These are characterised by the prevalence of bitter-spar anti a 
deep red tinge. Upon them is placed a rude mass of .argilla¬ 
ceous and siliceous materials, presumed to belong to the lowest 
beds of the new red-sandstone. 

A portion of a paper by C. Babltage, Esq., M. A., was read, 
“ On the Use of Signs in mathematical reasoning” 


Art. XXVII1.—SCIENTIFIC INTELLIGENCE. 


I. NATURAL PHILOSOPHY. 

ASTRONOMY, 

I. Comet of 1819, that seems to have passed over the Sun .— 
We have already had occasion (Vol. II. p. 379*; Vol. I IT. 
p. $99.; and Vol. V. p. £16.) to give an account of this comet, 
which has been diligently observed in America as well as in 
Europe. Professor Fisher observed it from the 2d to the 30th 
July; and Mr Bowditeh from the 3d to the 22d, and they de¬ 
duced from their observations the following elements : 

Prof. Fisher. Mr Bowditeh. 

Perihelion distance, - - -0.3366878 0.3303866 

Time of passing the Perihelion, June 27. 

Mean time at Greenwich, - i I” 56' ?3" IIP 30' 20" 

Inclination of orl>it ? - - S0° 56' 17" 80 n 56' 7" 

Longitude of Ascending Node, - 273 39 18 273 .51 32 

Place of Perihelion, - - 266 21 33 " 286 27 11 

- Motion direct, - 

* 

If the correctness of these elements is admitted, the comet, when 
it crossed the ecliptic, must also have passed over the sun’s disc. 

Professor Fisher has given the following elements of this transit: 

1 » 

Mean time of apparent beginning of the Transit, June 25. I0 h 15' 20" 
Ditto of end, -■ - - - 13 53 44 

According to Mr Bowditch’s elements} the comet must have 
passed the centred the sun’s disc at 7 o’clock in the morning of 
June $6. at Greenwich.— Memoirs of the American Academy of 
Arts and Sciences, vol iv. p, 313. 318. 



Natural Philosophy,—Optus. 
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OPTICS. 

2. Mr HerscheVs Experiments on Plagiedral Quartz. —In our 
4tTi^vol. p. 371. wc hav§ given a short abstract of 3Vfi\ Hcrsgjiel’s 
ingenious paper on Circular Polarisation, in which he announced 
the very important fact, that the direction of the circular polari¬ 
sation coincided with that of the plagiedral planes, in no fewer 
than twenty-three crystals, without a single exception. Mr 
Herschel informs us that he has more recently examined thirty 
additional crystals of quartz from Moryt Blanc, all of which ex¬ 
hibit the same relation ; so that the generality of the fact may 
now be considered as established beyond a doubt. Mr Herschel 
has likewise .observed the curious fact, that the number of pla- 
giedral # crystals in which the planes have an inclination to the 
left, are to those which have them in the opposite direction near¬ 
ly as 2 to 1. 

3. New Properly of the Ordinary Ray of Crystals with two 
Axes. —M. Fresnel has recently discovered, that in crystals with 
two axes of double refraction, the ordinary ray undergoes va¬ 
riations of velocity and refraction, analogous,to the extraordi¬ 
nary ray, but confined within loss extended limits.— Bihl. Uni - 
versclle , Dec. 1821, p. 267. 

7 

4. Singular Effect of Heat on the Colouring Matter of' Ruby. 
—In subjecting rubies to high degrees of beat. Dr Brewster ob¬ 
served a very singular effect produced during their cooling. At 
a high temperature, »the Red Ruby becomes Green ; as the cool¬ 
ing advances, this green tint gradually* fedcs, and becomes 
Brown, and the redness of this brown tint gradually increases 
till the mineral has Recovered its primitive brilliant red eolour. 
A green ruby suffered no change from heat; and a bluish-green, 
sapphire became much paler at a high heat, but resumed its ori¬ 
ginal colour by cooling., 

ELECTRICITY. 

5. Singular Eff cl erf Lightning at Geneva. —Professor Pictet 
cqjnamunicated to the Ifelvetic Society an account of a singular 
effect produced by a stroke of lightning on t^e 3d of Julyfast. 
The house had no conductors* but its roof was covered with 
•white iron, and had bars of the same metal communicating 
with the ground. The stroke of lightning did no danfege 
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to the house, but the lightning perforated a piece of white iron 
with two holes , of an inch in diameter, and five inches distant; 
and, what was very .remarkable, the burs at the edges of the holes 
wen in opposite directions. Hence, as Professor Pictet remarks, it 
appears to folbw, either that the electric fluid has passed through 
the white, iron, forming one hole, and, after moving five inches 
along it, has penetrated it again in an opposite direction; or that 
two currents of electric fluid had moved simultaneously in op¬ 
posite directions, and at the distance of five inches from each 
other. 

i 

METEOR ULOCV. 

6. Mr Bowditeh on the Meteor of Nov. 21. 1819.—Mr 
N. Bowditeh has published, in the Memoirs of the American 
Academy of Arts and Sciences, a very full account of the large 
and brilliant meteor which was seen on the 21st November 1819, 
at such a height above the earth, that it was visible at the same 
time in Danvers, Massachussets, Baltimore and Maryland, by 
persons above 380 miles distant from each other. The size was 
equal to that of the moon; its first appearance was marked by 
a quantity of falling sparks; and two minutes after losing sight 
of it, a rumbling* noise, like distant and protracted peals of thun¬ 
der, was heard for upwards of 90 seconds. The light was equal 
to that of the sun w'hen just emerging from the horizon. By 
comparing the various observations which were made on this 
meteor, Mr Bowditeh assumes the following places of the me¬ 
teor as those which on the whole will best satisfy the aggregate 
of the observations; 

At Us appear- At its dis¬ 
tinct:, appearance. 

Latitude of the Meteor, - 40° 23' N. 39° 11' W. 

Longitude of ditto, - - 74 34 W. of Greenw. 76 3 

Height above the Earth's surface, 38 miles. > 22 miles. 

Its apparent direction over the earth’s surface was nearly 
S. 44° W. The duration of its appearance was ,;about 16 se¬ 
conds, and its velocity was about 7£ miles per second. Its ac¬ 
tual diameter appeared to be about 2710* feet, or nearly half, a 
mile. • - 1 > * ° 

7. Itcmarkable Aurora Borealis seen in Scotland. —On Wed¬ 
nesday fining the 13th February 1822, Sir George Mackenzie, 
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while travelling between Forres and Nairn, observed between 
seven and eight o'clock a very singular aurora borealis, of which 
he h&s favoured us with the following account-: “ Between se¬ 
ven Mid eight o'clock in the evening of Wednesday, my eye was 
instantly attracted by a brilliant arch of light above the northern 
horizon, extending, as nearly as I could guess, about 60°, and 
in breadth alx>ut 3° or 4°. Above this luminous arch was an¬ 
other twice the breadth, blit very faint. After I had admired 
this phenomenon for spine time, a sudden burst of light broke 
forth at the east end of' the arch, and qincJJy assumed the form 
and motions of an ordinary aurora. This change proceeded 
with considerable rapidity from .'a-si to wcot, until the whole was 
involved in fantastic movements and corrusearions. This ap¬ 
pearance Continued for some time, and at last settled in the usual 
’forms of an aurora borealis, the movements becoming scarcely 
perceptible. The masses of light gradually dispersed ; and af¬ 
ter the lapse of about three quarters of an hour from the time I 
first observed the luminous arch, the whole had assumed the 
forms of two contiguous and broad arches of faint light. Ilow 
long this appearance continued, 1 do not know*, my arrival at 
Nairn having put an end to my observations. 1 should have 
remarked, that the tops of the arches were always directly under 
the Pole star. The sky was clear; and on my arrival at Inver¬ 
ness it was freezing. This was about eleven o'clock." 

8. Meteoric Fire in the Marsh of the Chnpvlle-aitx'-Plcmches .— 
In a marsh of this name in the department of the Aube, M. Doe, 
on the evening of the 26th May 1821, observed a quadrangu¬ 
lar pyramid of light, bf a pale red colour, approaching to white. 
Upon going to the marshy ground from which it arose, he found 
that the greatest height of the pyramid was from ten to twelve 
feet, and that one could read by means of its light, which was 
not accompanied with any Ifbat. At the end of half an hour, its 
altitude diminishefi, and it broke down into patches of light 
three or four feet broad, dispersed over the surface of the marshy 
ground. The light did* sot completely disappear till about 
three*o’clock in the morning .—Journal de Physique, Sept. 1821, 
'* ‘tom.'xciii. p. 236. 
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10. Extraordinary Storm of Rain at Cat,'hill in N. America. 

—On the 86th July 1819, a very remarkable anil unusual storm 
of rain took place at Catskill, on the,west side of the Hudson 
River, and about 180 miles north from the city of New York. 

Ih consequence of the meeting of two black clouds, acct mpj^. 
nied with thunder and lightning, a dreadful rain fell, sometimes 
, in large drops, sometimes in streams, and at other times in sheets. 
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The quantity ot rain that fell was estimated, from very good 
data, at fifteen inches ,—*a quantity nearly equal to what falls in 
many places during a whole year. In some places^ithin the 
limits of the storm, eighteen inches is supposed to have fallen; 
and Mr Dwight calculates, that, in the month of July, the quan¬ 
tity of rain that fell amounted to twenty-four inches . The de¬ 
vastations committed by this storm were tremendous; but as 
they are only of local interest, we must refer the reader for an 
account of them to the American Journal of Science , vol. iv, 
p. 124,—142. 

11. Salt Storm in North America of the 3 d September 1821. 
—The dreadfyl gale which blew at Newhaven from thfc S.E. gra¬ 
dually increased from noon till dark, when it raged with tremen¬ 
dous violence, and continued till near midnight. tc It terminated 
very abruptly, and passed in a very short time from a hurricane 
to a serene and star-light night. Near midnight, a loud report 
was heard by many, and it was observed that the wind ceased 
immediately after. 11 Next morning, the windows were found co¬ 
vered with salt; the trees exhibited a blasted fpliage ; in a few 
hours, the leaves began to shrink and dry on the windward side, 
and after some days the dry leaves fell, as they ordinarily do in the 
latter end of November. In October, the leaves re-appeared on 
the windward side of the trees, new blossoms were put forth, and 
tlie water-melon and the cucumber produced new fruit. In 
some instances, the mature fruit was found on the same tree 
with the new blossoms. On the morning after the tempest, the 
leaves were perceptibly saline to the taste at Hebron, 30 miles 
from the sea ; and it*is stated, that the same effect was observed 
at, Northampton, more* than 60 miles inland.—See American 
Journal of Science , vol. iv. p. 172. - 

12. Remarkable Fall of the Barometer on December 25. 1821, 
at Geneva , and iy Scotland. —In the Bibliothequc Untversctte 
for December 1821, Professor Pictet has given a very inte¬ 
resting account of a mqst unusual fall of t|ie barometer, which/ 
took*place at half-past onl o'clock of the moaning of the 25th 
December 1821. The mean height of the barometer at Geneva 

"is 26 inches 11 lines French mcasftru; but on the morning of the 
25th, it fell so low as 25 inches 8 lines, which is lower th»n*it was 
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ever known to have fallen before. In the year 1768, it had 
fallen to Q5 inches 10§ lines; and M. J. A. Deluc remarked at 
the time, that this was lower than it had been known in the .me¬ 
mory of man. On November 22.176$, it sunk to 25 inche.i 10 i 
lines; and oh January 18. 1784, it likewise fell to 25 inches 10$ 
lines. The remarkable depression of the barometer which took 
place on December 25. 1821, was accompanied with a violent 
storm of thunder, lightning, wind, rain and hail, and seems to 
have been universal over Europe. The <folio wing observations 
made in Scotland, wiU shew that the depression was simulta¬ 
neous throughout all Scotland, and took place on the same day: 


Height of the Barometer. Days on which the Baro- 


Inch.10th. 

meter was lowest in 1821 

Huntty Lodge, Aberdeenshire, 

27. 8 

Dec. 25. ' 

Islay House, Argylesbire/ 

28.5 

Dec. 25, 26. 

Kinfauns Castle, Perthshire, 

28.12 

Dec. 25. 

Castlesemple, Renfrewshire, 

27.3 

Dec. 14, 15, 25. 

inchbonny, near Jedburgh, Boxb. 

27.9 

Dec. 25, 

Mount Arman, Dumfriesshire, 

28.0 

Dec. 25. 

Inverness, Inverness-shire, 

28.3 

Dec. 25. 

Clachnacary, ne» r Inverness, 

28.0 

Dec. 25. 

Stowe, Mid Lothian, 

28.19 

Dec. 25. 

Alderley Rectory, (Cheshire), 

27.85 

Dec. 25. and 28. 

Canonmil’.s, near Edinburgh, 

28.30 Sympios. 

Dec. 25. 

Edinburgh, 

28.1 

Dec. 125. 


13. Fall of‘a Meteoric Stone at Juvinas in France .—On the 
15th of June 1821, about 4 P. M. a meteoric stone, weighing 
220 lb. fell at Juvinas, N.W. of Viviers, in the department of 
tile Ardeche. It sunk five feet into the ground. Its surface 


was covered with a sort of glaze. Before* it fell, it appeared 
like an enormous mass of fire. Its fall' was accompanied with a 
continued rolling noise, and four distinct detonations. The 
sky was clear, and the sun shining tbright.—See the Journal dc 
Physique, tom. xeii. p. 463. 


14. Meteoric Stone in Courland .—Between five and six 
o’clock of the evening of the 12th July 1820, a fire-ball, about 
the sizeof the fu|l ipoon, and burning with a reddish flams and 
tint, was seen moving slowly from S. to N. After descrying 
an arch of 100°, it became extinguished, and its extinction was 
. followed with a noise like three rapid discharges of great guns. 
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or fire of musquetry, and a continued rolling. At that moment, 
a stone fell about 3| German miles from the country palace 
of'Lixna, in the circle # of Dunaberg. The stone penetrated 
feet into a clayey loam. It weighed 40 lbs., h#d the smell 
of gunpowder, and was hot to the touch. At the same time, a 
large l)ody fell about four worsts distant into the Lake Kolup- 
schen with a hissing noise, and dashing the spray high into the 
air. Three wersts in the opposite direction, something fell into 
the river Dubna, which made its water turbid for about an hour. 
The analysis of this stone is given in p. 389- 

II. CHEMISTRY. 

15. Qn the Combination of the Earths with Platinum , $c .— 
By John Murk ay, Esq. Lecturer on Chemistry. 

In the Annales de Chirnie, are given the result of some experi¬ 
ments by M. Boussingalt, from which it appears, that Silica 
may be made to combine with Platinum and Iron. With the 
latter metal I made no experiments, but several with platinum, 
which prove, that not only silica may be made*to combine with 
it in the formation of its alloys, but that the earthy combination 
is not exclusively confined to silica, as I have in like manner 
united Alumina , Zirconia , Glaucina , Baryta , By this 

statement, it must be evident that the class which comprises the 
alloys of platinum is capable of great extension; nor have we 
any authority to limiwthe combination of earths to platinum, or 
even to steel. The conclusions of Cloult* tAid of Boussingalt 
receive also confirmation from the following remarks. 

It may lie remarked, that what M. Boussingalt referred to 
carbon , from its taking fire, &c. might have been silica; for, if 
a portion of pure silica be jmt on paper, and the paper set on 
fire, the silica will be also ignited, and it finally becomes brown , 
giving off delicatq streams of minute sparks, and the silica thus 
recoiling on the paper, by the advance of the flame is thrown 
into beautiful undulations or waves. Both the protoxide and' 
deuW)xide of Barium, under similar circumstances, inflame like 
nitrate or oxy muriate of potassa. I have, already stated, that if 
‘antimony, bismuth, zinc, tin, &c.*be wrapped up in .platinum- 
foil, and held in the flame of a spirit-lamp, a brilliant ‘ignition 
ensues, and the fusion of the alloy is complete. ■ I use a metal- 
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lie plate oil the neck of the spirit-lamp (if of glass), to save it 
from the fracture which would ensue from contact of the fused 
globule. In using zinc, some caution js necessary ; the ignition 
is exceedingly fierce, accompanied sometimes by a projectile la¬ 
teralJbrce imparted to thernew alloy. In one instance, it struck 
me on the breast with considerable power, and perforated my coat, 
which happened to shield me. In combining the earths with pla¬ 
tinum and other metals, I employed the process adverted to, and 
succeeded. I shall coniine myself at preseht to those of platinum 
and antimony. It is by no means a question with me, that the 
difference observable in steel is attributable to* the species and 
quantity of earthy matter that enter into the combination ; and 
a series of experiments on the fusion of iron, and the various 
earths, particularly lime and silica, might lead to conclusions of 
great practical value. Perhaps, also, our other alloys might in 
like maimer be improved. As all may not have at every mo¬ 
ment the command of a wind-furnace, vhen the mind suggests 
an experiment for trial, the simple method recommended may 
enable the experimentalist to examine, with little trouble, an ex¬ 
tensive list of the alloys of platinum at any rate. 

It seems to be an interesting inquiry, whether the earths 
combine in the form of oxides , or unite by their metallic bases. 
From the earths in my experiments being shut up and closely 
surrounded by the platinum-foil (allowing no exit for expelled 
oxygen), it should seem that the former is the case ; while, on 
the other hand, it may be considered absorbed in the ignition 
which ensues. 

Platinum , Antimony , Charcoal (fine levigated, from the be¬ 
tel-nut) and Silica , gave a button impressed with difficulty by 
the knife, and granular. Crushed in a steel-mortar, it was re¬ 
duced to powder, the particles of which were very brilliant. 

Platinum, SiUca ancl Antimony , nearly similar. Parts ca¬ 
pable of imperfect extension by the hammer; and sometimes on 
< jthe edge so hard (perhaps from an imperfect combination of the 
silica) as to scratch glass: less bright*than the preceding alloy. 

Platinum , Antinv^f^ and Zirconia. The ignition here was 
extremely beautiful, and the jfytsion of the whole was more com-" 
plete than any tried. It was crushed by the steel-mortar, and 
presented brilliant facets. The fused globules were exteriorly 
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spotted with very minute and sparkling crystalline points. This 
alloy was less silvery and brilliant than that with silica and char¬ 
coal.'* 

jl • 

Glikina, Platinum and Antimony ,—had a colour not unlike 
a specimen of native nickel from Hesse in my possession, or 
intermediate between pure nickel and refined silver. Scarcely 
abraded by the knife. Crushed in the steel-mortar, it was 
less granular and angular in its particles than the preceding. 

Alumina , Antimony hnd Platinum , vepy much resembled the 
former, but was a shade darker in colour. » 

The alloy with Silica, charcoal, potassium, antimony and pla¬ 
tinum ; and that with zirconia, potassium , &e. seemed to differ 
little from those without potassium. The potassium burns be¬ 
fore the fusion of the alloy takes place, and perforating the pla¬ 
tinum-foil, escapes in the character of flame, so that it would 
only preserve the reduction of the earthy oxide. 

The combination of Zinc, Platinum , and Protoxide of Ba¬ 
rium was ragged, scoriaceous, and very hard. 

16. Apparent conversion of Cast-Iron into Plumbago. —In 
the last number of the American Journal of Science, Professor 
Sill imam has given an account of a six-pound shot found at 
Ncwhaven Harbour, and supposed to have been there ever since 
1779, which was encrusted with a shapeless, rusty brownish 
substance, unctuous, sectile, and leaving a mark on paper like 
plumbago. Various fa$ts of the same kind have been observed 
in this country; and very recently Mr I latchejt obtained from 
Mr Whidbey at Plymouth a portion of a cast-iron gun which 
had been long immersed in sea-water. Mr Brandc found it to 
consist of Oxide of Iron* 81, and Plumbago 16; and he attri¬ 
butes the rapid decay and change in the cast-iron 4£ to a galvanic 
action, the plumbaginous erfist in contact with the cast-metal 
producing an electro-motive combination, aided by and promot¬ 
ing the decomposition of the sea-water, and of its saline con¬ 
tents.'”—See Quarterly Journal , vol. xii. p. 407. The late Mr 
James Watt long ago remarked this change east-iron, in the 
pumys of his steam-engines that had been eXpog^d to the action 
of salt-water. 
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17- On the difference between Sea mid Land Air.— ’Having 
learned that on the Baltic asthmatic invalids were much better 
at ?ea than on shore, M. Vogel a parsed the air a league from 
the shore, and concluded, 1. That the air above the Baltic, a 
league from the shore, contains less carbonic acid than the ordi¬ 
nary atmosphere, and carbonic acid probably diminishing as 
we recede from the land; and, 2. That the same air contains 
muriates in greater or lesser quantities.— Journ. de. Pharm. 
Oct. 1821. 

18. Berzelius's Analysis of" Crystallised Calamine of Liwbourg. 
—This mineral, the electric oxide of zinc, was found to contain 
< , Experiment. Theory. 

Silica, - * 24.9 . 26.23 

Oxide of Zinc, - 66.84 66.37 

Water, - - 7.4-6 7.40 

Carbonic Acid, - 0.45 - 

Oxide of I.ead, » 0.28 100,00 

19 Count T/Ohssons Analysts of Chondrodite —This new 
mineral is found near Pargas in Finland, interspersed in granu¬ 
lar limestone. It occurs in grains the size of a pin-head, and is 
of a wine-yellow colour. Spec, gravity, 3,18. Its ingredients are, 


SiIkm, 

38,0 

Magnesia, 

54-0 

Oxide of Iron, 

5.1 

Alumma 

- , 1.5 

Potash, 

0.86 

Manganese, 

a trace. 

99.46 


20. Mr Irving's Analysis of Ike Foliated Sufphutn-Carhonate 
of Lead *.—100 Grains of the foliated Sulphato-earbonate of 
Lead were treated with dilute nitric acid ; a brisk effervescence 
took place, attended by the deposition of a wlyite powder, which 
appears to be sulphate of lead. 'This powder, on being sepa¬ 
rated by the filter, weighed - - 29 grains. 

The lead in tbtC^nitric solution was "precipitated by 
sulphuric *vld,*&nd when filtered, weighed 73 

102 


* See our Inst Number, p. 183. 
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If the soluble part of the ore was in, the slate of carbonate, it 
ough$ to have gained 5 or grains by being converted into 
sulpheAe, in which case th*?rc will be a loss of 8 per cent. 

21. M. John's Analysis of Meteor ic Iron and Meteoric Stones 
—The following are M. John’s analyses of Meteoric Iron * : 



Iron of Pallas. 

Iron of Elbogen. 

Iron of Humboldt? 

Iron, 

90.0 

87.5 

91.5 

Nickel, 

\S 

8.75 

6.5 

Cobalt, 

2 .a 

1.85* 

f 

2.0 

Chromium. 

trace. 

% 

0.0 

trace. 

Manganese, 

0.0 

1.9 

0.0 

* 

100.0 

100.0 

100.0 


The following arc M. John’s analyses of the Iron obtained by 
Jlte magnet from Meteoric Stones pulverised : 


Tron from Meteorolito 



of Chattonay. 

Of L’Aigle. Of Sienna, 

U.'ll, 

92.72 

92-72 92.72 

Nickel, 

5.5 

5.5 5.1 

Sulphur, 

i.O 


Cobalt. 

0.78 ) 

f 

Quantities ten small to be weighed. 

Chrome. 

trace, r 



100.00 



22. M. Groff hues Analysis of the Meteoric Stone of Conr- 
land .—This meteoric stone, the fall of which is described in' 
p 384. consisted of tin? following ingredients • 


Iran, - ' - 26.0 

Nickel, - - 2.0 

Sulpllur, - 3.5 

Silica, t - - 33.2 

Protoxide of Iron, - 22.0 

Magnesia, - - 10.8 

Alumina, 1.3 

Chromium, - 6.7 

LitiiG, * * * 0.5 


Manganese, - a trace. 

100.0 

S3. Nezv Blowpipe. —Professor Green .has published an ac- 
cdlmt of - a new Blowpipe in the Americm Journal of Science, 

,, - - r -- -- . " ■ . i''»■ 1 ■ ■ 

* See this Journal , Vol. I. p. 232, 233, 

vor, vi. no. 12. f APiui. 1822. 
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vol. iv, p. 164. The principle, however, is not new; and an 
instrument almost exactly similar to it was published by jtsin- 
ventoiy John Fafey, Esq. junior^ in the article Blowpipe fin tire 
Edinburgh Encyclopedia, vol. hi. p. 615. 

HYDROSTATICS. 

£4. Specific Gravities of different Bodies .—The Following 
Specific Gravities have been taken by MM. Roger and Dumas 
with great accuracy :' ^ 



1 Spec. Grav. 

Spec. Grav. 

Ice, 

0.950 

Caustic Lime, 

3.08 

Silica, ,[ - 

2.650 

Carbonate of Lime, 

2.717 

Boracic Acid, , 

1.830 

Anhydrous Sulphate of Lime, 

2.960 

Arsenious Acid, 

3.698 

Crystallised Sulphate of Lime, 

2.322 

Protoxide of Copper, 

5.749 

Alumina, 

4.2Q0 

Oxide of Bismuth, 

8.449 

Nephelioe, Silicate of Alut 


Oxide of Lead, 

8.010 

inina, 

S.270 

Peroxide of Mercury, 

11.29 

Sulphur, 

2.0S6 


III. NATURAL HISTORY. 

.MINERALOGY. 

25. Cave of Kirk dale in Yorkshire .—Some time ago a short 
account of the discovery of fossil remains of the hyaena and other 
animals in a cave or fissure at Kirkdale in Yorkshire, was 
read before, the Wernerian Society. This interesting spot 
has been examined with great care by Professor Buck land, who 
has communicated the results of his inquiries to the Royal So¬ 
ciety of London. The fissure or cave, r-s it is termed, extends 
300 feet into a solid oolite rock, and varies from 2 feet to 5 feet 
in height and breadth. Its bottom is covered with a layer, 
about a foot thick, of mud, which is partially encrusted with calc- 
sinter. It is in this mud that the fossil animal remains arc found # 

’ 1 ‘ j ' , i 1 i 

imbedded. The bones are in a nearly fresh, state, still retaining 
their animal gelatin. They are mostly broken and gnawed 
in pieces, and ar# intermixed with le^th. Portions of the dung 
of the former inhabitants of this fissure were met wkh, and 
which, on examination, was found to have the chcmieal proper-« 
ties of the faeces <af>;t^eahine tribe, and ift its external aspect 
agreed with that ofllie hyaena. The fossil remains found by 
Professor B tick land were of the following animals, viz. hyaena. 
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elephant, rhinoceros, hippopotamus, deer, ox, and water-rat; 
the four first belong to species nov% extinct,'but of the others no- 
thing, is said. Itis evident tbat animals having the magnitude 
of the elephant or' rhinoceros, could not enter a fissure so low 
and narrow as that at Kirkdale; and it appears probable, that 
these bones could not have befen floated into the fissure by means 
of water, otherwise they would not only have suffered from at¬ 
trition, but would be intermixed with sand or gravel. They 
must, therefore, have been transported jhithfer iff some oilier 
way. Professor Suckland conjectures, that they were carried 
in for food by the hyaenas, who appear to have been ttyc Sole in¬ 
habitants of thd den. The smaller animals may .have been car¬ 
ried in entire, the larger ones piecemeal; for by no other means; 
’Professor Buekland remarks, could the bones of such large ani¬ 
mals as the elephant and rhinoceros have reached the furthest 
recesses of so small an opening, unless rolled thither by water; 
in which case, the angles and edges would have been worn off* 
by attrition, which is not the case. 

» 

26. Spinel , <$*c.—Spinel, chrysobcryl, and garnet, have been 
lately referred to the rhomboidal system. 

27. Andaiusiic , §c .—Andalusite and chiastolite, and proba¬ 
bly also pinile, belong to the Corundum group. 

28. Berzelius on the Blowpipe.'*—We have lately received a 

copy of Berzelius's woik on the blowpipe* which is by far the 
most valuable treatise of the description hithertd published. In¬ 
dependent of thevalusible details in regard to the blowpipe itself 
and its uses, it abounds iq, curious information in regard to many 
minerals. \Ve intend to get it translated for the use of chemi¬ 
cal mineralogists. - 

29. Sapphirine. —The Sapphirine of Gieseck^ discovered by 
him in Greenland, find whose hardness and specific gravity re¬ 
fer it to the corundum group, contains, according to Stromeyer, 
the following constituent * parts: Alumina 05.1; silica 14.5; 
magnesia 16.8; lime 0.6 ; o&ide of iron 3.9; oxide of manga¬ 
nese ; loss 0.4 — 99.7. 

SO. Native. Hydrate of Magnesia. —$tri5mcyer, in his,la/cly 
. published very valuable volume of chemical analysis of , minerals. 

c c 2 
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* * 

gives the following as the constituent parts of native hydrate of 

milgnesia; Magnesia = 68.1115 ; oxide of t^bnganese 0.637 ; 

oxide of iron 0.116; water 3tfc902 = lOO. v * *' * 

* / 

31. EudiaUte .—Amongst the many curious minerals disco¬ 
vered by Gicseeke in West Greenland, one of the most interest¬ 
ing is that described under die name Eudialite, and which ap¬ 
pears to belong to the garnet group. It contains a considerable 
portion of zircon earth*,—a substance which has hitherto been 
found only in the gem named Zircon; and, what is remarkable 
in a mineral of this description, a large portion of alkali. The 
following is the analysis of Stromeyer: Silica §3.82§ ; zircon- 
earth 11.102; lime 9*783.; natron 13.822; oxide of iron 6.754; 
oxide of manganese 2.062; muriatic acid 1.034; water 1.801. 
= 99.685. 

32. Sodalile .—The socialite of Greenland appears to belong 
to the scapolite tribe. 

33. Me ionite. —Arfwedson, a pupil of Berzelius, published 
lately an analysis of meionite, according to which it appears to 
contain 21.40 parts of potash ; hut Stromeyer has rendered it 
probable that the Swedish chemist had analysed a variety of leu- 
citc in place of meionite; and he himself gives the following as 
the result of his analysis of meionite, which agrees nearly with 
that of Gmelin: Silica 40.531; alumina 32.726 ; lime 24.245, 
potash, with natron, 1.812; oxide of iron 0.182 = 99.496. 

C 

34. Lievriie. —Although we already possess two analyses of 
the lievrite, one by Yauquelin, and the other by Descostils, yet 
as these differ from that lately published by Stromeyer, we shall 
here state the result of his analysis: Silica 29.278; lime 13.779; 
alumina 0.614; black oxide of it on 52.542; oxide of manga¬ 
nese 1.587; water 1.268== 99.06S- 

35. Fahlumte > Sfc ..—The hard JTahkmite of Fahlun in Swe¬ 

den, the Steinheffite of Finland, and the Diehroite of Bavaria 
and Greenland, c appear to be varieties of the same mineral. All 
of them have 1 been analysed by Stromeyer. In his lately pub- , 
fished memoir, he gives the following as the constituent parts of 
th<*©ichroite of Greeitbmd: Silica = 49.170; alumina 88.106; 
magnesia 11.454; oxide of iron 4.388; oxide of manganese 
0.037’, water and loss 1.204 = 99.309. ' 
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36. ApophyMite. —The apophyllite uf’ Grecidand, according 
to Stromeyer, contains, silica 51:3564; hiue85.2235; potash 
5.3067; water 16.9054 = 99.2920. 

37» Heavy-Spar.> —Stromeyer h&s published an analyst of 
the heavy-spar of Nutfield in Surrey, from which it appears, 
that it contains no sulphate of strontian ; and further, that the 
proportions of the earth and the acid are nearly the same as in 
the artificial sulphate of barytes. This latter fact, Stromeyer re¬ 
marks, is of importance, from its shewing tliat natural combina¬ 
tions of bodies are constituted according to the same fixed pro¬ 
portions as those which are formed artificially. 

38. Strontiqnitc. —The strontianite of Braunsdorf in Saxony, 
which was for some time arranged as a variety of arragonite, al- 
, ways contains a small portion of carbonate of lime, generally 
about #.2 in the hundred parts. In the analysis of the stron- 
tianite of Strontian, as given by Dr Hope and Klaproth, no 
mention is made of carbonate of lime. The late experiments 
of Stromeyer, however, prove that it contains a considerable 
portion of that salt. His analysis is as follows : 


Carbonate of Strontian, 

93.5109 

Carbonate of Lime, 

6,1658 

Carbonate of Manganese, 

0.0982 

Black Oxide of iron, 

- a trace. 

W ater. 

0.075.5 


99.8502 


It is probable, ?however, that, varieties of the mineral of Stron- 
tian may occur without carbonate of lime, *aS it is improbable 
that so large a portion of this salt could have escaped the notice 
of chemists so distinguished for accuracy and skill as Hope and 
Klaproth. 

89. Polyhalite .—This Remarkable mineral occurs in beds 
of rock-salt at Ischel in sfjpper Austria. It was first consi¬ 
dered as a variety of anhydrite; but a more accurate exami- 
nation of its external characters have proved, that it is not only, 
verjj different from that * mineral, but from^all others hitherto 
described; and its remarkable chemical copi'jKJsition, as ascer¬ 
tained by Stromeyer, is art udditionalproof of the accuracy of 
tbis.opinioa. The following is thc ri^ult of Strom^yer’s ana¬ 
lyses : 
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Sulphate of Potash, ** ' - - - 27.634 i 

Hydrous Sulphate of Lime, - - 29,4580 

Anhydrous Sulphate of Lime, - 22.2134 

Anhydrous Sulphate of |tf agnesia, - ,20.0347 

Anhydrous Sulphate of Iron, * * A2927 • 

Muriate of Soda, - 0.1910 

Muriate of Magnesia, r - 0.0100 

Oxide of Iron, *’,*«■ - 0.1920 

99.0315 

/ 

From the above analyses, it appeals tha| tlie constituent parts 
are united together exactly in the proportion of their equiva¬ 
lents, thus proving that this mineral is not an accidental inter¬ 
mixture of salts The polyhalite is farther remarkable, on ac¬ 
count of the sulphate of potash it contains, and in this respect 
jit is eminently distinguished from all analogous miner* I species, 
for, with exception of natural alum, this salt has not been found ’ 
as a regular constituent part of any other natural salt. Arid, 
further, as the polylialite Occurs in a bed of rock-salt, this con¬ 
stituent part, the sulphate of potash, is rendered the more re¬ 
markable. 

40. Picropharmacolite contains, according to Stromeyer, 
lime, 24.646; magnesia, 3.21 B; oxide of cobalt, 0.99B; ar¬ 
senic acid, 46.971; water, 23.977 = 99.810. 

41. Recent Iron-Pyrites. —Professor Meineeke observed on 
the Tolauer Heath, near Halle, tables of an inch in breadth of 
irou-pyrites, intermixed with reeds, and which he observed con¬ 
tinued to increase in size, thus proving their new formation. 

42. Fossil Skeleton of the Mammoth <md Elephant.— An 
immense skeleton of a mammoth, and, another of an elephant, 
have been dug up, in the .district of Honter in Hungary. 

43. Satin-Spar has been observed by Mr Morse at Glen’s 
Falls; it is in thin, delicate, but extensive veins, principally iu 
tlie fallen rocks below the bridge; generally it is pi’ a brilliant 

t white, but sometimes it is black, although still retaining its fi¬ 
brous structure. Crystals <>f BHtcrspa«h 3 well defined and glis¬ 
tening in the blaplt limestone, occur at Glen’s Falls.— Sillimans 
American Journal. 

i 

QAt.JFativc Yclime Oxide of Tungsten—rOcmr^ mcrusling 
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the ferrughkms tungsten*of Mr Lane’s Mine, and occupying 
the cavities. It is not abundant.- It is insoluble in acids, but 
readily dissolves in ammonia, from which it is precipitated by ' 
acids, ( white, becotning — Id . 

45. TantaMte in Haddam Rocks.—Dr Torrey writes, that a 
specimen of the granite of Haddam, Connecticut, which he sent 
to Count Wachtmeister of Stockholm, has recently been exa¬ 
mined by Professor Berzelius, and found to contain tantalitc 
in a state resembling that of Finbo in Sweden. The Haddam 
mineral occurs crystallised in small pfisms, in the same rock 
with the chrysoboryl.— Id. 

46. The Ckrysoberyl of Haddam.—The genuineness of this 
mineral has been admitted by Haiiy, Jameson, and other dis- 

. tinguished mineralogists, to whom specimens have been sent; 
but Dr Torrey writes: “ The mineral found in the granite of 
Haddam, which is generally supposed to be chrysoberyl, and 
which I sent to Professor Germav of Halle, for examination, he 
thinks is a new variety of beryl. The specific gravity is only 
£.7. Before the blowpipe it melts into a milk-white enamel, 
and besides it is entirely too soft for chrysoberyV 1 In reply to 
Dr Torrey, we remarked, that we imagined the mineral exa¬ 
mined by Professor Germar could not bo the crystallised chry- 
soberyl of Haddam, whose character we suppose to be unques¬ 
tionable. Wo suggested that it might be a compact Granular 
mineral, occurring in the same rock, and which we suppose may 
be Beryl in mass. Dr Torrey again writes, that he believes the 
mineral which he sent to Professor Germar \vlU not crystallised: 
that the latter remarked, it should perhaps be called Granular 
Beryl, and that it is deubtleSs the massive mineral to which we . 
alluded. The chrysoberyl has been recently found at Saratoga. . 
We may mention also, thaj there is a locality of it in Haddam, 
east of the river, and different from the one usually visited. 
WO had specimens from Dr Dart, two or three years ago, but 
cannot name the precise spot.— Id. 

0 

ZOOLOGY. 

*17, Bowdich'e Zoological Wprh$.—Mt Bcwdich, the well- 
known African traveller, has just published three useful zoolo¬ 
gical works, intended for the use of travellers and zoologists. 



The first,' entitled u an Analysis of the Natural, QUas&ification 
of the Mammalia,” contains a translation of the generic charac¬ 
ters of the Mammalia of Cuvier, with additions regarding the 
comparative anatomy of these animals. ' The second part,’con¬ 
tains a general outline of the zoological system of .the celebrated 
Illiger, with numerous observations by Kuhl, the naturalist at 
present employed in investigating the ornithology of tho In¬ 
dian Islands. It is accompanied with fifteen lithographic draw¬ 
ing, illustrative of the mammalia, the greater number of which 
are original. The second work, entitled’, “ An Introduction to 
the Ornithology of Cuvier, for the use of students and travel¬ 
lers,” is executed in the same manner, and is illustrated with an 
interesting- series of lithographic drawings, explanatory 1 of the 
internal structure of birds, and of the varioufs pa$s used, 
as characters in their discrimination and arrangement. The * 
third work, entitled, “ Elements of Conchqlogy, including the 
fossil genera and the animals, Part 1. Univalve, with up¬ 
wards of 500 figures,” is also deserving of commendation, and 
will be found useful not only to the zoologist, but also to the 
geologist. The figures in this part are superior in beauty to 
those of the two first parts, and reflect much honour on the 
skill and taste of Mrs Bowdich, whose name, we observe, is at¬ 
tached to them. We have no hesitation in recommending these 
three small works to the notice of the young geologist, and to 
the attention of travellers. The geologist, too, will find, the 
third part useful in his investigation of tjie testaceous remains 
in the mineral kingdom. We trust Mr Bowdich will continue 
his labours, and execute the other branches in the same style 
with those already before the public. 

** « ’ ' r *•' 

; 48,, Ornithorhyncus .— u I had an opportunity of proving two 

curious, andj I believe, disputed facts in the history of that 
curious gnirnal, the Ornithorhyncus, &&radoxus, namely, a tube 
in the spur, connected with a cyst, through which a poison \s 
( ejected into the Wound the animal inflicts, and which causes 
violent inflammation and swelling, but^the consequences are 
not fatal ; 2. That the animal is oviparous. I wasj fortunate 
in getting an impregnated female, in which, on dissection, I 
found an ovum m the ovary about the size of a pea. The 
patives are well aware of the circumstance that the animal lays 
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two eggs its neat *. ’The one I dissected we found in the nest,^ 
The preparation I gave to Mr Scott, Secretary to the Honour- 1 
4bk Commissioners, so that you may probably hear of it through 
another channel. - ”— Extract of a Letter from Dr Hill of Liver¬ 
pool, Ncz& Smith Wales, to Sir G. S. Mackenzie.” 

botany. 

49- Extraordinary Productiveness of the Orange-trees of St 
Michaels. —The oranges of .St Michael are celebrated for their 
line flavour, and abundant sweet juice;»when left to ripen on the 
.trees, they are inferior to none in the wdrld. The lemons have 
less juice than tfiose of some other countries, and the demand for 
thorn is inconsiderable. The orange and lemon trees blossom in 
the months of February and March. At this time, the glossy 
« green of the old leaves, the light, fresh tints of those just shooting 
forth, the brilliant yellow of the ripe fruit, and the delicate white 
and purple of the flower, are finely contrasted with each other, 
presenting one of the most beautiful sights imaginable. The 
trees generally attain the height of fifteen or twenty feet. The 
usual produce of a good tree, in common years, is from 6000 to 
8000 oranges or lemons. Some instances of uncommon produc¬ 
tiveness have occurred ; a few years since, 26,000 oranges were 
obtained from one tree, and 29,000 have been gathered from 
another. These quantities have never been exceeded.— Dr 
Webster. 

50. Dr Jack's Descriptions of Trees of Sumatra and Ma¬ 
lacca .—Dr William Jack junior, son of Principal Jack of Aber¬ 
deen, an active and intelligent naturalist, has lately transmitted 
to this country a series of interesting descriptions of Malayan 
plants, a copy of which was sent to us, and from which we shal£ 
now make a few extracts. 

51. Leucophogon Malayanum.—Dr Jack describes a new 
species, under tjie title Leucophogon Malay anum ,, as occurring 
at Singapore. The discovery of this species, he observes, is re-^ 
markable, as forming ^tn exception to the general geographical 
distribution of the Epacrideas, a family almost exclusively con r 
fi^ed to Australasia, or at least' to the southern hemisphere. 

-*- : -- - - - »— . . . . . . 

* Eggs of the Ornithorhyncus were some time ago sent to theTinncan Society 

' of London, anil specimens of them are preserved in their Museum.—*E$. 
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Singapore, situated at the extremity of the Malay* peninsula, 
and forming, as it were, the connecting link between continental 
or Western India and the islands of the great Eastern Archi¬ 
pelago, partakes of this character in i$s Flora, which exhibits 
many remark able points of coincidence with the Floras of both 
regions. Dr Jack had occasion to observe resemblances between 
its productions and those, of the northern frontier of Bengal, on 
the one hand, and of the Moluccas on the other; while the pre¬ 
sent connects it with the still more distant range of New Hoi- 
land. 

52. Oriented Sassafras .-—In describing a new species of Lau- 
rus, the Parthenoxybn , a native of tho woods of Sumafra, Dr 
Jack informs us, that its fruit has a strong balsamic smell, 
and yields an oil, which is considered as useful in rheumatic af¬ 
fections, and has the same balsamic odour, as the fruit itself. 
An infusion of the root is drank m the same manner as sassa¬ 
fras, which it appears to resemble in its qualities. The wood is 
strong and durable, when not exposed to wet. Dr Jack in¬ 
quires, “ May this not be the oriental Sassafras wood mentioned 
under the article Laurus in Rees’s Cyclopaedia ?” 

53. Raffiesta Titan .—Of this new genus, established by Dr 
Jack, and named in honour of our distinguished countryman 
Sir Thomas Stamford Raffles, a full account is given in the de¬ 
scriptions already mentioned. The only species hitherto met 
with, is that described under the name Than, from the gigantic 
size of its flowers. r Dr Jack informs us, that it is a native of the 
forests in the interior of Sumatra, where it * : r as first discovered 
by Sir T. S. Raffles, during a journey intp that country in 1818. 
r This gigantic flower is parasitic on the lower stems and roots of 
the Cissus angustifoUa, Roxb. The bud, before expansion, is 
nearly a foot in diameter, and of a deep dusky red. The flower, 
when fully expanded, is in point of size the wonder of the vege¬ 
table kingdom; the breadth across from the tip of one petal to 
i}\e tip of the other, is little short of three feet. The cup may 
be estimated capable of containing twelve pints; and the weight 
pf the whole is from twelve to fifteen pounds. The inside' of 
the cup is of a deep purple, but 1 ' towards the mouth it is marked 
with numerous spots of white. The petals arc of a brick reef 
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colour. 'I 1 he whole substance of the flower is not less than half?" 
an inch thick, and of a firm fleshy consistence. It soon after 
expansion begins to give out a smell of decaying animal nitttter. 
SirVT. S. Raffles sent specimens of the plant to England in 1818. 
In the following year, numerous additional specimens were pro¬ 
cured from various parts of the country, and an opportunity of¬ 
fered of more minute examination, the particulars of which .are 
given in Dr Jack’s description, already referred to. The greater 
part of these specimens were transmitted to England, together 
with the observations made on the living jplants. Some time after 
their being sent^nfF, as Dr Jack informs us, a letter was received 
from Sir Joseph Banks, acknowledging the receipt of the first 
specimens, which had all proved to be males, and suggesting the 
probability of the plant being parasitic, a conjecture which had 
already been ascertained to be correct, by investigations on the 
spot. Mr Brown, in the last volume of the Linnean Transac¬ 
tions, has published a classical description of this gigantic flower, 
accompanied with splendid coloured figures. 

54. Camphor-Tree , Dnjobalanops camphcra .—Specimens of 
this tree in flower (Dr Jack observes) were sent by Mr Prince 
from Tapanooly to Sir T. S. Baffles in 1819. In Sumatra, the 
camphor-trees are confined to the country of the Balias, which 
extends about a degree and a half to the north of the Equator. 
They are also found in Borneo, in nearly the same parallel of 
latitude; and Dr J|jck thinks there are some in the neighbour¬ 
hood of Singapore and Johore. This valuable tree, Dr Jack 
informs us, is not known to exist in any other part of the world, 
and on this account, as well as the difficulty of obtaining its pro¬ 
duce, this kind of cafnphor bears a very high price. It is all 
carried to China, where it sells for about twelve times as much 
as that of Japan. The c<*mphor is found in a concrete state, in 
cavities and fissures in the heart of the tree. In order to de¬ 
tain it, the tree is felled and split into lengths, to allow of the 
extraction of the crystallised masses. The same trees affonli 
bo£h the concrete substance and an oil, which is supposed to lx» 
fhe first stage of the formation of#thc camphor. The Sumatran 
camphor is little known in EurJ^c, and it wchild perhaps, 0r 
jfapk observes, deserve examination, to ascertain lurtv far its pro- 
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“opertieadiffer from those of the common kind. It appears to be 
less volatile, and its odour is not so diffusive. 

55. Varnish-'Tree of Rumphim; Stagmarm verniciftua f of' 
Dr JHcA:.-^-This tree grows to a considerable size, and is .met 
with in the Eastern India Islands, and also in Sumatra. Its 
wood, Dr Jack says, is of a fine dark colour towards the centre, 
and the lighter coloured hear the circumference. The bark ex¬ 
udes a resin which is extremely acrid, and, applied to the skin, 
causes excoriations and blisters. The people consider it dange¬ 
rous to handle any part, of the tree, and even to sit or sleep un¬ 
der its shade. This resin, on exposure to the arlr, soon assumes 
a black colour, and becomes hard. It is collected and employ¬ 
ed as a varnish, and sells for this purpose at a high price. Ac¬ 
cording to Rumphius, it is the tree which yields the So much 
celebrated Japan lacquer or varnish, and he considers it the 
same with that of Siam and Tonquin. Loureiro, however, who 
had better opportunities of observing the latter, represents the 
varnish of these countries as the produce of a different tree, 
which he has described under the name Augia. The varnish 
of Siam of Cochinchina is probably the best; but that of Cele¬ 
bes and Java, which is the produce of this tree, is also employ¬ 
ed for the same pur]loses, and cannot he much inferior, as it 
bears as high a price. 

IV. GENERAL SCIENCE. 

. 56. On the Dutch Troy Pound .In No. VIII. of your valu¬ 
able Journal, p. 449-, it is stated, that Mr .Anderson of Perth 
demonstrated, that the original weight of die Dutch Troy pound 
had been 7680 grains. This drew my attention, as I have been 
engaged for several yprs in whatever concerns the subject of 
weights and measures in this country.' I leave it to Mr Ander¬ 
son to determine what the Dutch Troy pound has been, but will 
venture to give my opinion on what it actually is,—a copy of 
(the standard according to which Troy weight in this country has 
b&n adjusted for nearly a century. It was taken to Paris jiy 
Messrs. Van Swinden and Acnese, and there by these gentle¬ 
men and M. Lpievre Gineau carefully compared with the kilo- 

, gramme. This comparison, when accurate kilogrammes were 
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afterwards brought to this country, has been repeated' several 
tunes, and the Dutch pound. TVcw/ weight was found equal to 
492*1677# grammes. Now, supposing that one grain English 
Troy is equal to 0,0647508 grammes, we have 
Log 499,16773 = 8.6921131 
Log 0,0647508 = 8.8112453 


3,8808678 Number is 7600,95 

5 0 

* « . 

Therefore, I conclude, that the Dutch Troy weight, as actually 
in use in this country, is 7600,95 English Troy grains, which 
leaves a difference of 79 grains in the pound with .Mr Ander¬ 
son's statement. The standard of the Dutch Troy weight, 
which was in use in 1553, in the reign of Charles V., is still 
preserved, and it may be shewn that this standard underwent 
no alteration since that time. This old standard is somewhat 
lighter than that which is used now, the difference being about 
288 milli-grammes in the pound of Dutch Troy weight.”— 
heifer from Professor Moll of Utrecht. 


57. Detonations in Mount B raster. —M. Dubois Ayme exa¬ 
mined, in 1818, the structure of the mountain (situated be¬ 
tween Senes and Lamgne in the Alps) which is known to 
emit flame, and to produce detonations, which are most fre¬ 
quent when the wind is in one direction. He found that there 
were beds of pyrilo’.ts-chalk, marly schists, radiated sulphuret of 
iron, and bituminous substances, &c. in tljp strata of limestone 
that formed its si'Jcs, and he supposes that the flames and deto¬ 
nations are produced by the accidental inflammation of hydro¬ 
gen liberated by the action of water on the above substances. * 


58. Method of rendering Cloth incombustible. —M. Gay LuV 
sac has found, that the most effectual solutions for rendering 
cloths incombustible, are solutions of muriate , sulphate , phos¬ 
phate and borate of ammonia , with borax , and also some mix¬ 
tures of these saltjp. M. Merat Guillot of Auxerres ^his 
Shewn, that the acidulous phosphate of lime possesses the same 
^property. When linen, muslirf, wood, or paper, are dipped in 
a solution of that salt, of th<r specific gravit\N^£ from 1.26 to 
1.30, they become completely incombustible. They pqjy be chav 
t*d bv an intense heat, but they will not burn. 
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: &%Eggs preserved 300 pears. —In the wall of a chapel near 
tfaeLago Maggiore, built more than 300 years ago, three e^gs, 
imbedded in the mortar of the wall, r . were found to be quite 
fresh. It has long been known that bird's eggs brought from 
America or India, covered with a film of wax, have been hatch¬ 
ed in Eufope after the,,wax had been dissolved by alcohol. 

6*0. Fatal Accident from the fumes of Iron Cement. —-In No¬ 
vember last, a smith at Maidstone, was Repairing the inside of 
the boiler of a steam-engine, and in joining two pieces of iron, 
he made use of a cement composed of sal-ammoniac, sulphur, 
and iron-turnings, which produced such a quantity of fames, 
that he was suffocated in a few moments. His assistant being 
at work on the outside, and hearing a struggling noiseavithin, 
got through the opening at the top of the boiler, and while de¬ 
scending to his master's assistance, inhaled the fumes, and fell 
to the bottom. A workman attempted twice to descend to his 
assistance, but he was so powerfully affected by the effluvia, 
that he was obliged to desist. A large quantity of water having 
been thrown into the boiler, the bodies were brought out. 
The master was quite dead; and his assistant, though he ex¬ 
hibited some appearance of life when taken out, died next mor¬ 
ning.— Technical Repository , No. I. p. 77. 

61. Volcano in the Island of Banda. —An eruption from the 
Volcano in the Island of Banda took place on the 11 th J une 1820. 
It commenced with a thick volume of smoke 5 , accompanied with a 
dreadful noise like thunder, and then ejected stones with great 
force and noisp. At night the spectacle became truly awful, and ' 
it appeared like a pile of fire. Earthquakes, and thunder and 
lightning were so frequent, that the inhabitants fled in all di¬ 
rections. After fourteen days the eruption subsided, and the 
inhabitants returned to their homes, although flame and much 
smoke are still discharged from the mountain. 

^ 62. Earthquake at Celebes.— On the 29th of December 1820, 
a destructive earthquake took place on the south coast of the 
Island of Celebes. At Boelmkqmba, where it did great damage, 
the sea rose sej&Yal times to prodigious height, and then 
quickly falling again, it thus alternately deluged and left the 
coast. All the plantations from Bontain to Boelmkomba were 
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destroyed, the forts at these places were much injured, and 
many hundred persons lost their lives. 


Art. XXIX.— List qf Patents granted in Scotland from 

17 th November 1821 to 5th February 1822. 

22. To David GoIidon of the city of Edinburgh, at present 
residing at Stranraer, Esq.—For “ certain improvements in the 
construction of wheel-carriages.'” Sealed at. Edinburgh the 28th 
December 1821. 

» ' 

1. 7*o Henry Robertson Pat.mer of the Salopian Coffee¬ 
house, Charing Cross, county of Middlesex, Civil-Engineer:— 
For an “ improvement or improvements'll! the construction of 
railways or tram-roads, and other carriages to be used there¬ 
on.” Sealed at Edinburgh the 7th January 1822. 

2. To John Gladstone, Engineer and mill-wright, Castle 
Douglas, in the Stewartry of Kirkcudbright, and Shire of 
Galloway, North Britain :—For an (i improvement in the con¬ 
struction of steam-vessels, and mode of propelling such vessels 
by the application of steam or other power.” Sealed at Edin¬ 
burgh the 1st February 1822. 

J. To Richard Rummers Harford of Elbro Vale Iron- 
Works, parish of Abcnystnith, county of Monmouth, one of 
the people called Quakers:—For an ‘^improvement in that 
department of the manufacture of iron, commonly called Pud¬ 
dling.” Scaled at Edinburgh the 1st February 1822. 

4. To Dominique Piebie Deurbrancy of Frith Street, 
Soho, county of Muldlegdk, gentlemajj,—For an “ apparatus for 
the purpose oj condensing the alcoholic steams arising from 
spiritous liquors, such as wine, brandy, beer, cyder, and other 
spiritous liquors, during their fermentation.” Sealed at Edin> 
hargh the 1st February 1822* , * 

7 5. To Stephen Wit.son of > Streatham, xninty of Surrey, 
Esq.:—For “ certain improvements in machines; for weaving 
figured^ goods. Sealed at Edinburgh the 1st February 1822. *> 
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0. To Chaei.es Beoderip of London, Esq. residing ins 
Giasgow,—For u various improvements in the construction of 
steam-engines.” Sealed at Edinburgh the 5th February 1822. 
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Plate I. Perspective View, Elevation, and Pian, of the Suspension 
Pier at Triivty, with the details of its parts. Page 22 
II. and 111. Figures illustrative of Mr R. TC Greville's 

Monograph of the Genus Erineum, - - 7t 

TV. Map of the Country between the Erawacfi and the 

Khi&ndusen Rivers, - - lV 107 

V. Figures illustrative of Mr Brooke’s Paper on some new 

Minerals, - - - - 112 

VI. Figures illustrative of Mr Brooke’s Paper on the Ar- 

seniates of Copper, - - - 132 

VII. Diagrams illustrative of M. Van Swinden’s History of 

the Invention of Pendulum Clocks, - 197 

VIII. Fig. 1.—8. Diagrams illustrative of the Electro-mag¬ 

netic Experiments of Professor Moll, &c. - 221 

Fig. 9- Representation of Mr Faraday’s Electro-mag¬ 
netic Apparatus, - - j 224 

Fig. 10.-13. Diagrams illustrative of M. Levy’s Paper 
on Crystallography, - - - 22? 

Fig. 14. Representation of the Copper Battle-axe 
found inih^tho Bog, - 357 

IX. Map by a Slave to the Heir-apparenV>f Ava, 270 , 

X. Fig. 1. New Copying Press, - - 291 

Fig. 2. Mr Murray's New Safety Lamp, - 202 

Fig. 3. Brunei’s Pocket Copying Press, - 293 

Fig. 4. Mr Gladstone’s Method of propelling Vessels, 295 
Fig. 5. Mr Johnson’s Furnace, for consuming Smoke, 297 
Fig. 6. Mr Saul’s Fruit-Gatherer, - - id. 

Fig. 7' Mr Ward’s Steam-Engine, - - 308 

Fig. 8. Mr Stein's Improvement on the Steam-Engine, 305 
Fig. 9* Dr Brewster’s Teihoscope, - - 334 

Fig. 10-^Mr Murray’s ^thrioscopc, - - 39J 

XT. Fig^'es illustrating Mn Goldie’s Description of some 
• New and Rare Playts, - - 319 
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A 

Achromatic object-glasses, on the determination of the radii of double 
ones, by Mr Herschel, 361. 

Adams, Mr, on an extraordinary cave in Indiana, 2f)> 

JElhrioscope, invented by Dr Wollaston, 17ljr—description of a new 
and portable on a by Mr John Murray, 356. 

Aikin , Mr A. his method of protecting steel articles from rust, 298. 
Air , on the difference between sea and land, 388. < > 

Alphabet, account of a new one, with strings, for the use of the blind, 
194. • 

*Alpnach , account of the slide of, 338. 

Anglesea , on the Geology of, 376-7. 

Apophi/llUe, analysis of, 393. 

Affined son, M. on lithion, 12.—bis analysis of various minerals, 13. 
Arseni ales of copper, described by M. Brooke, 182. 

Atnphibolcs, on the analysis of the, 16 . 

Analcime, analysis of, 14. 

Arsenic, tests for, by Dr Porter, 180, 

Artichokes, on the ancient history of, 204. 

Asparagus of the ancients, 260. 

Astronomical Journal, 174.—Observations by Colonel Beaufoy, 175. 
Aurora, account of a icmarkable one, 175. 

Aurora Borealis, remarkable one seen in Scotland, 880. 

Azalea, remarks on, 47. 


Babbage, Mr. on barometrical •observations made by himself and Mr 
Herschel, at the fall of the Staubbaeh, 22 !-• • 

Inflow, Mr, «n the nUignetism of red hot iron, 360. 

Parameter, extraordinary fall of, at Geneva and elsewhere, 383. 
Battle-axe of pure eopptf, found in Ltatho Bog, 35?. , 

Beaujoif, Colonel, his astronomical observations,, 175. 

Beck, Van M. on electro-magnetism, 88, 220. 

Berzelius, M. on the alkaliift sulphuretsv. 1.—on the composition of 
the oxides of platinum andtgold, 9- 
Bloodletting, account of the mithod of, used in Shetland, 255. 
Blowpipe, M. Berzelius’s xvoyk on the, 391. 

Bonsdor(f ’s analysis of the amphibolts, 17-—on red silver-ore, ib. t 
Bowdich, Mr, his zoologfegj works, 395. | 

Bo&dilch, Mr N. on the comet of 1819, 379.—hn the meteor of 1819, 


#80. r . 

Brasier, Mount, on detonations in,*401. 

Brewster, Dr, on vision through coloured glasses^ on the insen¬ 

sibility of the eye to certain colouif*, 140.—on a remarkable auror* 
sgm iiMnvemesshire, 175—on a remarkable cUchroism in tourma- 
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line, 17^—on sulphato-tri-carbonate o£ lead, 183.— >n calc-sinter, 
183.—-on a new mineral from Aachen, 184.—on a teinoscope for 
altering the lineal proportions of objects, 384.—on refraction with¬ 
out colour by two prisms of the same refractive power, 33,6.—on 
Leelite, 375.—on the effect of heat on rubies, 379- 
Brervsterite, a new mineral described by Mr Brooke, 112. 

Brooke, Mr II. J. on Comptonite, Brewstevite, Heulandite, and Stil- 
bite, 112.—-on the arseniates of copper, 132. 

Brookedon, Mr, on a new method of drawing wire, 294. 

Brown , Captain S., on the Trinity pier of suspension, 22. 

Brunei, Mr, his pocket copying-press, 293. 

Burg, Chevalier, his observations on the eclipse of 7th September 
1820, 174. 

Butter , Dr, on the insensibility of the eye to certain colours, 135. 

c 

C 

Cabbage-plcnt, on the ancient history of the, 126’. 

Calamine, Electric, analysis of, by Berzelius, 388. 

Calc-sinter determined to be true calcareous spar, 183. 

Calculus, account of a remarkable one, 377- 
Camphor, observations with, by Mr J. Murray, 181. 

Camphor-tree described, 399* 

Caoutchouc used for protecting steel articles from rust, 298 
Carrot, on the ancient history of the, 262 . 

Cast-iron, on its apparent conversion into plumbago, 387- 
Cave of Kirkdale, in Yorkshire, 890. 

Cave, account of an extraordinary one in Indiana, 2f). 

Celebes, earthquake at, 402. 

Chamisso, Dr, on the Coral Islands, 37.—-on the volcano de Taal, 119* 
Chondrodite, analysis of, 388. 

Chronometers, on the effects of magnetism on, 238. 

Chrysoberyl of Haddam, 395. 

Clocks, method of lighting them with gas, 192. 

Clocks with pendulums, history of their invention, 1<)7* 

Cloth, method of rendering it incombustible, V01. 

Comet of 1819, its elejnents, 378—its supposed transit over the sun, ib. 
Compass-needles, on the best kind of steel and form for them, 177. 
Comptonite, observations on, 112. 

Congo, observations on, 62, 213. 

Coral Islands in the Pacific described, 37. 

Crabs, on the dark brown streaks on the sea produced by them, 195. 
Crinotdea, on the natural history of the, 186. 

Cryolite, account of it by Si 7 _C. Gieseeke, 1 41. 

Crystals, on the determination* certair* secondary faces in them, 227. 
Cucumber, on the ancient history of the,- 265. 

Cumming, Rev. J. on a remarkably huma i calculus, 377. 

* D 

Darkness, account of ait extraordinary, in the United States and Canada 
in November 1819, 266. 

Detonations in Mgtnt Brasier, 401 <k 

Dewey, Professor, his meteorologval observations, 351. 
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JD'Ohsson’s analysis of chondrodite, .188. 

Dm> Mr David, on Azalea, Ac., 47. 

E 

* * * 

Earthquake , account of one at Zante, 19.—at Inverary, 19l‘-“*at Cele¬ 
bes, 402. • 

Eclipse of the sun on the 7th September, observations made during it 
by Dr Traill, 167-—ditto by the Chevalier Burg, 174. 

Eggs preserved 300 years, 402. 

Electricity by contact, observations on its production, 32. 
Electro-magnetic experiments, by MM. Van Beek, Van Rees, and 
Moll, 83, 220. ~ ^ • 

Electro-magnetic apparatus, by Mr Faraday, l^Tf). 

Erineiim , monograph of the genus, 7*- 
Eudyalite, analysis of, 392. . 

Expedition , Arctic Land, account of the progress of the, 31*1. 
Explosion, on the spontaneous, of chlorine and hydrogen, 1 80. 

£ye, on tHfe insensibility of the, to certain colours, by Dr Butter, 138. 


F 

Fahlunitc, analysis of, 3f)2. 

Faraday , his new electro-magnetic appxratus described. 178, 224, Note. 
Fire , methods of kindling it on the Sandwich Islands, 1.90. 

Flora Scolica, observations on Dr Hooker’s, 145 
Fluor-spar , on the made crystallisations of, 376. 

Fogs of the Polar Seas, observations on them, by Mf Scoresby, 118. 
Fresnel , M, on a new property of the ordinary ray of crystals, 379* 
Fruit-gatherer, account of a new one, 297. 


Cl 

Galileo’s claim to the invention of pendulum-clocks refuted, 210. 

Gas, new method of applying it to the illumination of private houses, 
>299- 

Gases, Mr Haycraft, on the specific heat of the, 371. 

Gieseche, iSir Charles, on Cryolite, 14/. 

Gilding , on the factitious used in India, 2<)0. 

Gladstone, Mr, his method of propelling steam-boats, 295. 

Glass, on the manufactuty of, 193. 

Gold, on the oxides of, 11. 

Goldie, Mr, on some new and rare plants from Canada, 319. 

Gmelin, Professor C. G., on th^ prod notion of electricity by contact, 32. 
Grevi/lc , Mr R. K., his monog^tph of t/uvfPnus erineum, 71 • 

DUljpnd, 


Grot thus on the meteoric stone 


ogvtph ot thegfo 
mcl of Coudfandj 

/ */ 

making wnite-lc 
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Hagner, Mr, his method qf making vWiite-lead and veidigris, 296. 
Hall^ Professor, on an cxtratbrdiiuyy darkness, 2 §6. 

Hamilton, Dr Francis, on a map of tha country between the Erawadi 
y a|d .Khuendufcn Rivers, 107—01/ a map by a*§kve to the Heir¬ 
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apparent of Ava, 270. 

Harriot’s MSS. account of, 313* i 
Harts, J. and R. their method of lighting clocks witlf 


fens, 192 
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Hay craft, Mr, on the specific heat of the gases, 371* 

Heal produced in the skin by chlorine, 1 HO. 

Heavy-spar, analysis of, 39 3. 

Hensbruy Mr, on the geology of Anglesca.. 37h. 

Herschcl, Mr J. F. W. his barometrical observations on the fall of the 
Staubbach, '224. —on a new method of separating iron from other 
metals, 300.—on the determinatio n of the radii of double achromatic 
object-glasses, 8()1.—on pb-giodral quartz, 379* 

Heulandite, a new mineral described by Mr Brooke, 113. 

HHibert, Dr, his description of the Shetland Islands, 240. 

Hill, Mr, his new method of making starch,,303. 

Holyoke, Dr, his meteorological observations for thirty-three years at 
Salem, 31}). - 

Honey-eater bird, instinct of the, 1*KJ. 

Hooker, Dr, observations on his Flora Scotica, 145. 

Horner, Dr\j. C. on the specific gravity of sea-\v a ter, 101. 

Hors/ieJd, Dr, his zoological researches, IS4. 

Hot-springs of Furnas described, 

Humboldt , Baron, on tin* distribution of vegetable forms 373 
Huygens the undoubted inventor of pendulum-clocks, lflS. 

Hydrate of magnesia, native, 5f! 1. 


Ice-houses, account of toe natural ones in (ionuecticsU 55K 
Incombustible cloth, Inn to make i* tOl. 

Insects, on the geographical distribution of the European t oicoptc 
rous ones, 5j, 1(>S. 

Tnverary, earthquake at, I <11. 

Jron, Mr ITerschcl’s method of separating it from other metals, 300. 

- red-hot, Mr Barlow’s discoveries respecting its ai tioii on the 

needle, 3d0. 

Tron-ccmmt, fatal accident from the fume;' of tog 


Jack, Dr, on the trees of Sumatra and Malacca. 397.-—on Oriental sas¬ 
safras, 399-—nn h'jfdiesiu Titan, ib. —on the (am ph or-tree, 5p0. —- 
on the Varnish-tree, 400. 

John , M, on meteoric iron and meteoric .stones, 330. 

,,Johnson, Mr, his method of consuming '.moke, 2pf. 

K 

Kater , Capt. on the best steel, and .-dia:*-' of compass needles, I7»j. 
Keith, Rev. Dr Skene, on ^fights ami vi-ohu.-C', U. 

* L q / 

Latreille on the geographical distribution of insects,.—on the Euro¬ 
pean coleopterous one,', 18b. 

Lecount , Mr, on tbcylfecls of magnetism nn chronometers, 238. , 
Ledum, remarks on, 4?. 

Leeks, on the an (gent history of* 2’69- J 

Leguminous lcvi/s, on the ancient* history of, by Prof, I,ink, 122, 259. 
Leucophylfum, renyirks on, 47./’ 

Level, of*'die differences of, between the East and West Seas, (iff. 
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L,evy,y[. on tlte determination of certain secondary faces in crystals, 227- 
Lievritc, analysis of, 8j)2. • 

Lightning, on a singular effect of’, 87<). 

Ling-fshcry, account of the, 248. 

Professor, on the uncivil history of leguminous fruits, 122, 256. 

IAthlon, new method of preparing it, 12. 

Lithographic paper, 1 ()?. 

Loa/igo, observations on, 02, 2IS. 

Luminosity of the sea, )()(>. 


M 


Machmlh , Mr 1). on a new string alphabet for the use of the blind, 1,95. 
AfavkerrJe, Sir (». on a retftjftrhable aurora byrealis, '.{81. 

Magnetism, its effect on chronometers, 1', 8, 2^8. 

_— ,,f red-hot iron, discoveries respecting it by Mr Harlow, 8()0. 
Mandril, Rev. W. on an improved method of obtaining potassium, 875. 
Maxn'ril, Mr, oy Congo and l.ouugn. O'2. 21,8. m 

Map of the country between the Kim wadi ami hhurnduirn Rivers de- 
„ seribeci*I07.—ditto by a Slave to tire heir-apparent of Ava, 270. 
Mechanical inventions, history of, 2<)0. 

Mi ionite, analysis of, M;)2. 

Merentt, Count, on the earthquake in Xante, H) 

Men or of N'ovtmbcr 21. 181.9 describe.!, 2,SO. ' 

Meteoric lire in a n1.1r.d4 8M. -meteoric stones at .bivinas, ,881,,—in 
( oinlano. ib. ditto, analysis ol, 58u.—meteoric stones, analysis oh 

ili.—-meteoric iron, analysis of, ih. 

Meteorological observations made ir. Wr«h America, :!K).—made at 
Alderle;. . 882. 

*/due, Mr Robert, on .1 new su ing alphabet for the use of the blind, 
f 95. 

Moll, Professor, on elccUo-magnetism, 8.8, 220.—on the Dutch Troy 
pound, fbO. 

Mountains m Owhvec ar.d Mower, their height, Ip;;. 
jloussa, burgh of, described, 2,01. 

.Murray. Mr doing on •..mphor, 18 I.—on a liquid from the crater of 
Vesuvius, ib.— on a new -ably huup, 292—On a new athrioseope, 
8 —on the* condonation of the earths v\h?i platinum, 885. 

\ 


A opur, lion Capt. ot! If;it( r-spouts. n.». 

NcnUe, on the variation and dip of the, as detet mined by KoUebue, lf)<). 
Nepauf, Dr Wullieh’s journey in, 82. 

Nephriine. anahsis of, !.‘i. # • V 

Ocean, on the ten^eruture olJal diiljrent depths, ]<>L 
Okes, Mr J. o' die enlargcyR'iit of Jne ureters, . 275 . 

Orange-tree of St Micliayls produenveness of*, 897. 

Or.tilfioryncfius . on the spfim of pie. 185. 

Oxford, meteorological observations made at, .859- 

■J . ** 

a 

Paper, lithographic, I f 1‘2. \ 

Patents, Scottish, list of, 1.9(i, V()8. ^ 
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, Pendulum-clocks, history of their invention.. 197. 

Phillips, Mr, his method of propelling vessels, 302. 

Picropkarmacolite, analysis of, 3,94. 

Pictet, Professor, on a singular effect of lightning, 379 —° n an 'extra- 
ordihary fall of the barometer, 383. * 1 

Pier of suspension at Trinity near Edinburgh described, 23. 

Plants, account of some new and rare ones from Canada, 319- 
Platinum , on the oxides of) 9 . 

-on the combination of the earths with, by Mr J. Murray, 383. 

Playfair, Professor, on the slide of Alpnach, 338. 

Plumbago, on the conversion of cast-iron into, 337- 
Paly halite, analysis of 3,93. ,vV 

Potassium, improvement in the mode of procuring it, by the Rev. W. 
Mamleli, 375. 

Press, account of a new copying one, 29 E—ditto by Mr Brunei, 293. 
Proceedings of the Royal Society of Edinburgh, 170 , 330.—of the 
Wernerian Natural History Society, 172 , 373* 

Processes in the arts, 290 . 

Pumpkin, on the ancient history of the, 2b’5. 

Pumps, account of an improvement on, 291 . 

Pyrometer, improvement on Wedgewood's, 1 .Of). 

Pyroxenes, analysis of the, 14. 


Q 

Quartz, plagiedral, Mr Herschel’s experiments on, 37; i, 

* It 

Radish, on the ancient history of the, 2d I. 

Rajjlesia Titan described, 393. 

Rain, storm of, at Catskill, 322. 

Reedhead, Mr, his method of propelling vessels, 302. 

Rees, Van M. on electro-magnetism, 33, 220. 

Religious paroxysms of the Shetlanders, 2 50. 

Rhododendron, remarks on, 47. 

Robertson, Rev. Dr A. on Harriott's MSS. and Bradley's observations, 
313.—abstract of his meteorological observations at Oxford, 3.5 9 . 
Robison, Mr, on the difference of level betwct.u the East and West 
Seas, 09- 

Rose, Mr Henry, his researches respecting the pyroxenes, J 4. —on the 
analysis of anal chne, ib.—on the analysis of the oxides of titauum, 15. 
Royal Society of Edinburgh, account of its proceedings, 170, 370. 
Rubies, effects of heat on the colour of, 5*79- 
Rutherford, Mr W. on the 1 ftSema tncdi'i, 190 . 

V s ^. 

Safety-lamp, description of a new ( me for v tines, 292 
Sapphirinc, 391. t , 1 

Sassafras, oriental, described, 398. 1 

Saul, Mr, his new fruit-gatherer, -297* > 

Scmesbyi Mr WiJJiam, on the impregnation of wood by sea-water, 
115.—on *die togs of the polar seas, 118. 
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Sea-snake, of ftjie Aleutians described, 188. > 

Sea-water, on the specific gravity of, 1(>1. 

Shetland Islands, extracts from Dr Hibbert’s description of the, #40. 
Shumqcher, Professor, his new Astronomical Journal, 1 15. 

SiUituan, Professor, on natural Icehouses, 353. 

Silver-ore, red, analysts of, 17- 

Sivright, Mr, on the use of agalmatolite for pyrometers, 180. 

Slide of Alpnach described, 338. 

Smote/ method of consuming, 297- 
Snow, red, found in South Shetland, 189- 
Sodalile, analysis of, 18. 

Speciftc gravities of seven 1 bodies, 390. 

Spinage , on the ancient history of, 127- 
Starch , new method of making it, 303. 

Stanbbach , account of barometrical observations made at the Fall of 
tiie, 224. 

Steam-boats , method of propelling them, by Mr Gladstone, 295.—by 
Mr Phillips, 302-—by Messrs Heedhead and Parry, 802. 
Steam-engine, account of Ward's alternating one. 803.—Mr Stein’s im¬ 
provements on the, 308. 

Steel, how to protect it from rust, 298. 

Stein, Mr, his improvements on the steam-engine, 30.3. 

Stennrxs, account of the Isle of, 217- 
Stilbite , observations on, by Mr Brooke, 121. 

Storm of rain at. Catskill, 382.—salt storm m N. America. 383, 

String alphabet for the u«e of the blind, 195, 

Strom M. his analysis of Wernerine, is. 

Strontianite , analysis of, 89.8. 

Sulphato-hi-earbonate of lead, on a new variety of, 188. 

Sulpha refs , alkaline, Berzelius's experiments on the, 1. 

Swinden, M, Van, on the history of the invention of pendulum-clocks, 
197- 


T 

Table of the dimensions of an aplanatie double object-glass, by Mr 
Herschel, 3(>7. 

—~— of the distributioij of vegetable forms, 288. 

Tantalum , observations on, I (>. 

Teinoscope, description of* the, for altering the lineal proportions of. 
objects, 331. 

Teutonic fortress described, 2>1. 

Thermal springs of Yum-Mack*described by Mr Livingstone, loti- 
Titanic acid, 15. * » 

Titanium, on the oxide of, tb. 1 

Tourmaline, on a ren ark able in/tance > f dichroism in, 177* 

Traill, Dr, his observations d 1 ring tl v eclipse of the sun of the 7th 
September 1820, 167 .—; : 'iAhe spurs of the orni(horynchus, 184. 
Trees of Sumatra and Malacca, 39 s'. * 

Tritomia media, observations on the, 18,9- 
Twt, pound, on the Dutch, 800. 

Turnip, on the ancient history of the, 2<>l. 
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L 

Ureters, on the enlargement of the, ■ 

> . ’ V 

Vender Bos , M. his electro-magnetic apparatus, 

Varnish tree described, 400. 

Vegetable forms, on the laws of their distribution, tTS. 

Verdigris, new method of making it, dj7- 

Vogel, on the difference between sea and land air, ,‘>8N 

Volcano de Taal, account of the, I ft). 

-- in .Banda, 40&. 

W 

Walker, Dr, notice respecting his mineralogic.il s vs tom and journo} 

88 . 

Wallich, Dr, account of Iris journey in Nepaul, 8(7 
Ward , Mr, his alternating steam-engine, 

Waterspouts, observations on, <J5. 

Webster, Dr, on the hot-springs of Furnas, :>()(>. 

Weights and measures, observations on, J-l. 

Wernerian Society, proceedings of the, l?'h 
Whales, account of the capture of a drove of, d f<>. 

Whcivrfl, Mr, on the made ervstallisations of fluor-spar, ;’?(!. 

White lead, new method of making it, g<)0\ 

Wire-drawing, account of improvement', on, 

Witty, Mr, on a hew pump, in. 

Wood, on the impregnation of, by sea-water, l>y Mr Scoiesby, 11 * 

\ 

Yom-Maek, account of the thermal springs at. by Mr Livingston, Idf 

Z 

Znntr, earthquake in, described, in. 
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